

















SUPPLEMENT TO “THE ENGINEER,” JULY 15, 1938. 





p> Enginecr. 





VOL. CLXV.-- FROM JANUARY TO JUNE, 1988. 











London: 


OFFICE FOR PUBLICATION AND ADVERTISEMENTS, 28, ESSEX STREET, STRAND, W.C. 2. 



































Printed on thin paper for overseas circulation, 


Che Engineer 


LONDON, FRIDAY 


JANUARY 7, 1938. 








PUBLIC NOTICES. 





PUBLIC NOTICES. 





X 
rmy Contracts. 
4 Notice ‘is hereby given that 
TENDERS for GOODS and SERVICES 
of the kinds mentioned below are invited 
from time to time, as required : 
METAL is: 

Building Materiais, Cutlery, Enamelled- 
ware, Hardware, Hollow-ware, lronmongery, 
Machinery and Plant, Metals (Ferrous and Non- 
ferrous), Precision Machining, ey — 
‘Tubular Scaffolding, Vehicles, Wire, 

HLEC eee at ae AL AND SC TENTIFIC RST RU- 

MENT TRADES :- 

cables, Hiveteical Plant, Electrical and Wireless 

tores, Scientific and Optical Instruments. 

TE X TILE TRADES :— 

Blankets (Brown, Grey, and Red), Braid and 
Lace, Canvas and Canvas Goods, Clothing (made 
up from the Department’s own Materials), Cotton 
Piece Goods and Cotton Goods, Cordage, Flags, 
Head-dresses, Hosiery, Linen Piece Goods, Sewing 
Silk, Shirting (Wool and Cotton Mixture), Silk 
Cloth and Webbing, Towels, Woollen Cloths. 

FOODSTUFFS, 
COAL AND COKE. 
OTHER TRADES : 

Badges and Buttons, Basket-ware, Bedding, 
Boots and Shoes Brooms and _ Brushes, 
Chemicals and Oxygen and Acetylene Gases, China 
and Earthenware, Furniture, Ware Drain 
Vipes, Harness and Saddlery, Leather and Leather 
Goods, Linoleum, Medical Supplies, Moulded 
Rubber Articles, Musical Instruments, Oils and 
Spirits, Paints and Varnishes, Refractories (Fire- 
brieks, &c.), Materials, Rubber Boots and 
Clothing, Safety Glass, Sanitary Appliances, Stable 
4p Tae. Woodware. 

BUILDING WORKS, 

Jobbing, Painting and Repair Work (including 
‘Term Contracts), New Buildings, Hot Water Heat- 
ing and Electrical Installations, Erection of Con- 
structional Steelwork, Reinforced Concrete Work, 
Road Parade and Drainage Work, Roofing and 
Flooring Work, Construction of Sports Grounds, 


Firms NOT already on the War Office List of 
‘Tenderers, who wish to be invited to tender for the 
above Army requirements as they arise, should apply 
in writing to the Director of Army Contracts, Caxton 
House (West), Tothill-street, Westminster, London, 
S.W.1, for Form I (Form 1.A. in respect of the services 
mentioned under Building Works above), on which 
formal application for inclusion on the List of 
Tenderers may be made. The services of an_inter- 
mediary are unnecessary in approaching the Depart- 
ment for this purpose. 

Before being placed on the Lists of Tenderers, firms 
will have to satisfy the Department that they actually 
manufacture goods or carry out services for which 
they wish to be noted, and will be required to furnish 
the names of at least two well-known firms or public 
bodies who have employed or purchased from them and 
are in a position to certify as to the quality of their 
work. They will further have to give an undertaking 
that they will comply with the Fair Wages Resolution 
of the House of Commons. 

Attention is called to the following resolution passed 
both Houses of Parliament on 16th February, 

“* That, in the opinion of this House, it is the 
duty of the Government in all Government 
contracts to make provision for the employment, 
to the fullest possible extent, of disabled ex-Service 
men, and to this end to confine such contracts, 
save in exceptional circumstances, to employers 
enrolled on the King’s National Roll.”’ 

JES. 

From time to time the Department has for sale 
surplus Army Stores of various descriptions, 
among which may be mentioned Boots, Clothing, 
Electrical and Wireless Stores, Chemicals (includ- 
ing Drugs, Ammonium Nitrate and Sodium 
Picrate), Harness and Saddlery, Hutting, 
Machinery, Medical and Dental Stores, Motor 
Vehicles and Spare Parts, Optical and Scientific 
Instruments, Scrap Metals, Textile Goods, 
Veterinary Stores. 

Firms who wish to be invited to tender for the 
Purchase of Surplus Stores should apply in writing to 
the Director of Army Contracts, Caxton House cw est), 
Tothill. street, be ger nen London, 8.W.1. 

Sales of surplus stores by auction are also held at 
the Royal Arsenal, Woolwich, about the middle of 
January, March, May, July, September, and 
November. Catalogues may be obtained from the 
Chief Ordnance Officer, Royal Arsenal, Woolwich, 
S.E.18. 


by 


NO APPLICATION IS NECESSARY FROM 
FIRMS WHOSE NAMES ARE ALREADY ON THE 
WAR OFFICE LISTS, UNLESS THEY HAVE 
KXTENDED THE RANGE OF THEIR MANU- 
FACTURES. 


Ht. C. GORDON, 
Director of Army Contracts. 





Az Ministry. 
DRONA OF TECHNICAL 
ELOPMEN 


AP. PLICATIONS are INVITED for an 

APPOINTMENT as ASSISTANT, Grade 

Il, at the Royal Aircraft Establishment, 

South Farnborough, Hants, for the 

Writing of Technical Descriptive Matter and Instrac- 

tional Handbooks relating to Aero-Engines and Acces- 

sories. Candidates should have had a good technical 

training in Engineering, preferably to B.Sc. Degree 

standard, with Workshops experience, and should 

possess a capacity for concise expression in English. 

A knowledge of et Engine Design and Practice 
would be an advan 

Salary scale ‘£315, “by annual increments of £12 
to £385 a year (Women, £265-£12-£315 a year). 

Promotion to Assistant, rade I (£400 to £515 
men, £315 to £400 women), is governed by merit as 
and when vacancies arise. he appointment will be 
non-pensionable, but entrant will 1 eligible for con- 
sideration for appointment to a pensionable post, in 
the event of vacancies arising on .the permanent 
establishment. 

Applications should be made on a form, to be 
obtained (quoting Ref. No. C692) from the CHIEF 
SUPERINTENDENT, Royal Aircraft Establishment, 
South Farnborough, Hants, to whom it should be 
returned not later than 2ist January, 1938. 9308 





Assistant Town Engi- 


NEE 
REQUIRED for the “Kumasi Public 
Health Board, Gold Coast, for one tour 
fd 18 to 24 months’ residential service. 
Salary, £475 a pete for two years, then 
£500-£25- £600-£30- £840 a year. The appointment is 
not pensionable, but there is a Provident Fund scheme. 

‘ree passages eae Bigrmyy and 1 leave on full 
‘ Candid: age 25-34, ust be Associate 
Members of the Tactivetion of ‘Civil Engineers or of 
the Institution of Municipal FL gy roar Engineers, 
and be experienced in Concrete Design, 
and should have had kigetinn Experience with a 
Municipality. 

Apply at once by letter, stating age, whether married 
yp . . ro full doing te aoe of qualifications and 
experience, and mentioning . to the CROWN 
AGENTS FOR THE COL 8, “” PStillbank, London, 
8.W.1, quoting M/5613. 9826 
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A ir Ministry. 
DIRECTORATE OF 
ARMAMENT DEVELOPMEN' 
APPLICATIONS are INVITED for 
APPOINTMENT as ASSISTANT II at 
the Royal Aircraft Establishment, South 
Farnborough, Hants, or at Contracting 
Firms’ Works for General Work relating to Design 
and Modification of Armament Equipment. Candi- 
dates should have technical training to the standard of 
a University Degree in Engineering, together with 
Drawing Office and Workshop Experience. 

Salary scale £315-12-£385. 

Promotion to Assistant I (£400-18-£515) is governed 
by merit as and when vacancies arise. 

he posts will be non-pensionable, but entrants 
will be eligible for consideration for appointment to 
pensionable posts in the event of vacancies arising on 
the permanent establishment. 

Application should be made on a form to be 
obtained (quoting reference number 711 C) from the 
CHIEF SUPERINTENDENT, Royal Aircraft Estab- 
lishment, South Farnborough, Hants, to whom it 
should be returned not later than the 22nd a. 

9329 





| equired by H.M. 

OFFICE OF WORKS, STRUU- 

TURAL ENGINEERING DRAUGHTS- 

MEN, with experience of Designing and 

Detailing Structures in REINFORCED 
CONCRETE. 

Also DRAUGHTSMEN 
experience for Designing and Detailing Steel-framed 
Buildings and other STRUCTURAL STEELWORK. 

Salaries from £4 to £6 10s., according to experience. 
Apply, giving age, particulars of education, train 
ing, and experience, to THE CHIEF ARC HITECT 
f. G.W. Struct.), Room 1314, Fourth Floor, = M. 

9309 


Office of Works, Storey’s-gate, S.W.1. 
\ Tar Department. 
DIRECTORATE OF F ‘ACTORIES 
APPLICATIONS are INVITED for 
POSTS at Woolwich or on Factory Sites 
in Lancashire or South Wales 
Applicants should have good general 
experience in Planning Factory and 
Workshop Buildings, and have a knowledge of aa 
mates and Quantities. They should hold A.M.I.C.E., 
-A.S.L, or equivalent qualifications. 
Salary according to ability and experience from 
£350 to £500 per annum. 
Posts are temporary for Satin of work, 
will probably be about two years 
Application forms obtainable by postcard from 
the CHIEF SUPERINTENDENT OF ORDNANCE 
FACTORIES (Advert. No. 194), Royal Arsenal, 
Woolwich, 8.E.18, and to be lodged in ten om. 
307 


Wa Department. 


ENGINEERING ASSISTANTS 
. Male) REQUIRED for Drawing 
york in the Directorate of 
—— and Works at the War 
oO 
Candidates must have had sound Engi- 
neering training and experience in Steam and Hot 
Water Heating, Domestic Water Supply, and be 
capable of Preparing Drawings and Schemes under 
Supervision. 
Pay according to age, qualifications and experience, 
up to £6 a week. 
The appointments are temporary. Preference given 
to ex-Service hare other things being equal. 
Application forms, obtainable by arn. — 
the UNDER- SECRETARY OF STATE (C.5), The War 
Office, London, 8.W.1, to be —— not "lies — 
18th January, 1938. Quote Appts. 93 


with previous 





which 














BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 109. 
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Ww Department. 
TEMPORARY MECHANICAL 
ENGINEER REQUIRED in_ connection 
with the Planning and Lay-out of 
Buildings and Plant for an Explosives 
Factory in South Wales. 
Candidates should preferably hold 

-M.I.J or equivalent qualification. Experience 
of Heating, Steam, Compressed Air, Water Services, 
and of Chemical Plant is desirable. 

Salary £600 a year. 

The appointment will probably last about 2 years. 
Preference given to ex-Service candidates, other things 
being equal. 

Application forms obtainable by postcard from the 
UNDER-SECRETARY OF STATE (C.5), The War 
Office, London, S.W. i. to be lodged by 20th January, 
1938. Quote ph 62. 9328 





A® Ministry. 
DIRECTORATE OF 
TECHNICAL DEVELOPMENT. 
ASSISTANTS, GRADE II 

REQUIRED at 

Establishment, 

Hants, for General Investigations relat- 

ing to Design Approval of Aeroplane 
Components, Accessories and Equipment, or for 
similar Work as Assistants to the Resident Technical 
Officers representing the Air Ministry at Aircraft 
Firms’ Works. Candidates should have had training 
substantially to the standard of a B.Sc. in 
Engineering, and Drawing Office and Workshops 
Experience, part preferably in connection with Air- 
craft. General knowledge of Aerodynamics, Stressing 
Methods, and the Materials used in Aircraft Construc- 
tion would be an advantage. Candidates should be 
paveinse fit for flying and willing to fly in aircraft as 
observers. 


Assistants II: 
£265-£12-£315). 


ALSO. :— 

ASSISTANTS, GRADE Ili (Ref. C 624), for Struc- 
tural Strength and Aerodynamics Calculations in 
connection with Airworthiness Investigations. 
dates orm ne training substantially 
standard of B.Se. Degree in Engineering, or in 
Science with Pure and Applied Mathematics, or 
Physics. Some Drawing Office or Workshops or 

rch Experience is pacer but not essential. 


SaLary Sca 
Assistants III:  *%£130- £12. eit. oe £310 a year 
(women £130-£10-£200-£12-£260 a y: 

* A deduction of £10 would be Punto for each year 
or part year below the age of 19 on entry. There is an 
efficiency bar at £214 per annum for men and £200 for 
women. mmencing salary up to £214 per annum 
—_ women) according to qualifications and experi- 


SALARY SCALE. 


£315-£12-£385 a year (women, 


en 

“Hintrants are eligible in due course for promotion 
> Il, I (€400-£18-£515). The 
Spetintonnts will % non- -pensionable, but entrants 
will be eligible for f to 
pensionable posts in the event of vacancies arising on 
the permanent establishment. 

Application should made on a form to_be 
obtained (quoting ~ he pp propriate reference number) 
from the CHIE NDENT, Royal Air- 
craft Eetabllabment. = South Farnborough, _ 











Closing date 22nd January, 1938. 





Phe Air Ministry Re- 
QUIRES the SERVICES of 2 
MECHANI and ELECTRICAL 
ENGINEERING ASSISTANT 
Drawing-office at Nairobi, 


UA 

Ability to Design Work and Prepare 
Finished Drawings of Complete Electrical, Power, and 
Lighting Schemes for Aerodromes, Internal Equip- 
ment of Domestic Buildings, Workshops, and _ Aero- 
drome Sheds. Preference will be given to candidates 
with Mechanical Engineering Experience of Power 
Plants, Water Supply, and Sewage Disposal Works. 

Age limits, 28 to 40. 

Salary: Up to £550 per annum married and £450 
per annum single, according to qualifications and 
experience. 

econd-class passage will be provided from the 
port of embarkation in England and a similar passage 
home on completion of the tour. The selected candi- 
date must be prep: to sail at short notice, and will 
be required to pass a medical examination arranged by 
the Air Ministry. 

Duration of appointment is two years, with possi- 
bility of short ex on. 

Form of , Soparetion can be obtained by post-card 
addressed to THE SECRETARY a: 9), Air Ministry, 
Adastral House, Kingsway, W.C.2. 9243 





Jar Department. 


TECHNICAL ASS eae. 
GRADE Ill LS a age aertel REQUIR. 
in London for the Munitions Teehnieal 
ms Planning Establishment. 
Candidates should preferably be under 
years of age, and, in addition to a good general 
and technical ‘es education, must have had a full Work- 
shop and Drawing Office training, with experience of 
Planning for Production and Factory Lay-outs. A 
knowledge of Estimating, Ratefixing, and Jig and 
Tool Designing is desirable. 
Salary, £250 a year, rising by annual increments of 
£12 for approved service to £350 a year. 
Ex-Service candidates given preference, other things 


ing equal, 

‘Application forms obtainable by postcard from the 
UNDER-SECRETARY OF STATE (C.5), The War 
Office, London, S.W.1, be lodged not ee Bo 
21st January, 1938. Quote Appts. 67. 
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Annual Subscription Rates 
(including postal charges). 


Le prix de l’'abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
Vorigine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 
CANADA... ... £3 3 O Thick Paper Ed. 
£2.18 6 Thin Paper Ed. 
ABROA £3 7 #6 Thick Paper Ed. 
ll Canada) £3 3 0 Thin Paper Ed. 


AFRICA Central News Agency. All Branches. 
CaPE TowN: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 
ARGENTINE... BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 
AUSTRALIA Gordon and Gotch (A’sia), Ltd. 
All Branches 
MELBOURNE : Robertson and 
Mullens, Elizabeth-street 
BELGIUM BRUXELLES: E. Graddon, 186A 


Avenue Rogier, Schaer 

BRUXELLES : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 
Herbes 

American News Company, Ltd. Al 
Branches 

MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 

TORONTO : Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 
East 

ToRONTO: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 

COLOMBO : Wijayartna and Co. 

Hone Kone: Kelly and Walsh, 


Ltd. 

SHANGHAI: Kelly and Walsh, Ltd. 

Teknisk Presse Bureau, Our¢?gade 
34, Copenhagen 

CAIRO: Express Book 
Stationery Store, 9, 
Maghrabi 

HELSINGFORS: Akademiska Bok- 
handeln, Alexandersgatan, 7 

PaRIs: Boyveau and Chevillet, Rue 
de la Banque, 22 

Pakis: Librarie Berger-Leverault, 
229, Bld. St. Germain 

PaRIS: Brentano’s, 37, 


l’Opera 

PARIS : Dunod, 92, Rue Bonaparte 

Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 

BERLIN, N.W.7: Buchhandlung 
Der Technik, Georg. Hentschel, 
Dorotheenstr. 32 

BERLIN, N.W.40: Hubert 
Hermanns, Roonstrasse 10 


CANADA ... 


CEYLON ... 
CHINA 
DENMARK 


and 
Chareh 


EGYPT 


FINLAND 


FRANCE ... 


de 


AV. 


GERMANY 


Leipzig: K. W. Hiersemann, 
Konigstrasse 29 
HOLLAND AMSTERDAM-C: Arn. S. Weyl 


Plantage Frauschelaan 32 
ROTTERDAM : Hector’s Boek- 

handel, Noordblaak 59 
ROTTERDAM: Techn. Boekhandel, 

“Plan C,”’ Gelderschestraat 4 


INDIA BOMBAY: Thacker and Co., Ltd. 
CALCUTTA : Thacker, Spink and Co. 
ITALY MILAN : Ulrico Hoepli 
ROME: Maglioni and Strini, 307, 
‘orso 
ROME: Fratelli Treves, Corso 
Umberto 1, 174 
RoME: Fratelli Bocca 
TURIN: Rosenberg and Sellier, v. 
Maria Vittoria 18, and their 
Branches at Naples and Rome 
JAPAN ... . Maruzen Co. All Branches 
NEW ZEALAND AUCKLAND: Whitcombe and 
Tombs, 


Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 

NAPIER: J. Wilson Craig and Co. 

—- AD: Meshdunarodnaja 

Kniga, Prospect V or 4 53A 

Moscow: Kuznetski Most 18 


RUSSIA 


STRAITS SETTLEMENTS—SinGaporeE: Kelly and 
Walsh, L 
SWEDEN STOCKHOLM: A/B Wennergrens 
Journal-expedition, Stockholm 1 
STOCKHOLM: A/B C. E. Fritzes 
Kungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND ZurRicH: Rosa Leibowicz, 4» 
Ankerstr. 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N. . 
and all Branches 
Entered as second-class matter at the Post 


Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.) 

*,* READING CASES, to hold nm copies of THE 


ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. 9s. each, 5s. 3d. post free. 





‘THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—-minimum charge 4/-; those occupy- 
ing one inch or more at — rate of 18) per -_ Orders 
must be accompanied by a remit for 

Displayed Aaventiqvenente will be forwarded on eoution- 

tion. Classified Advertisements cannot be inserted 

unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, which is published in the interests 


of advertisers in THE ENGINEER, may be obtained 
free of charge on application to the Publisher. 


Postal mgr 28, Essex-street, ot London, W.C.2. 
Teleg. Address, ** Engineer Newsp x ey : 
London.”’ Tel., Central 1 656 40 lines). 





PUBLIC NOTICES. - 


PUBLIC NOTICES.‘ 


SITUATIONS OPEN. 





Piibble Navigation and Preston 


DOCK. 
TO ELECTRIC CRANE MAKERS. 
The Corporation of Preston invite TENDERS for 
SUPPLY and 


the ong « ade = working order to the 
Albert Edward Dock, of TWO 34-TONS 
ELECTRIC LEVEL LUBFING PORTAL QUAY 


CRANES, in accordance with the General Specification, 
which may be obtained on application to the Ribble 
Engineer, Dock Offices, Preston. 

Sealed Tenders, endorsed ‘‘ Tender for Electric 
Cranes,”” should ‘be addressed to the Town Clerk, 
Municipal Building, Preston, and forwarded so as to 
be delivered to him not later than 10 a.m. on Saturday, 
29th January, 1938. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

H. E. NUTTER, 


Town Clerk. 


Municipal Building, 
9310 





and Southern 


Limited, 
FOR 


he Madras 
pt ATT. A RAILWAY COMPANY, 


invite ‘or 
1561 CWT. BRIGHT DRAWN STEEL BARS 
AUTOMATIC MACHINES, 

Specification and form of Tender can be obtained at 
the Company’s Offices, 123, Victoria-street, West- 
minster, London, 8.W.1. 

Fee One Guinea, WHICH WILL NOT BE RETURNED. 

Tenders must be submitted not later than 2 o’clock 
p.m. on Tuesday, 25th January, 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 
RHE PHILIPE, 


eS DE. 
Secretary. 





9343 


West Midlands Joint Elec- 


TRICITY AUTHORITY. 
# IRONBRIDGE GENERATING PTATION. 
GOODS AND PASSENGER LIF 

The above-named Authority invite TENDERS for 
the SUPPLY, DELIVERY, COMPLETE ERECTION, 
and TEST of a 2-TON ELECTRICALLY OPERATED 
GOODS and PASSENGER LIFT required at the 
Ironbridge he eg Station, Buildwas, Salop. 

Copies of the specification (No. 59), form of Tender, 
o general conditions, may e obtained from Mr. E. 

Hetherington, M.1.E.E., Mech. E., Chief Engi- 
ci and Manager, at the pitices of the Authority, on 
payment of a deposit of £1 1s., which will, after the 
Authority have come to a decision on the Tenders 
received, be returned to the tenderer, provided he shall 
have sent in a bona fide Tender, and shall not have 
beg it. Cheques should made payable to 

West Midlands Joint Electricity Authority.” 

Tenders must be forwarded in the envelope 
provided so as to reach the undersigned not later than 
the first post on Tuesday, the 8th February, 1938. 

The Authority do not bind themselves to accept the 


lowest or any Tender. 
H. F. CARPENTER, 
C 





lerk. 
Offices of the Authority : 
Pheenix Buildings, 
Dudley-road, 
Wolverhampton, 
3rd January, 


1938. 9311 





ity of Plymouth. 
sbriicattoss are INVITED for the following 
POSITION 

(A) THREE f ENGINEERING ASSISTANTS, Grade 
C1, £160 by £10 to £260 per annum. An additional 
payment of £50 per annum is made to the salary being 
paid in the Grade held by the Officer on his passing 
whilst in the Corporation service either of the following 
examinations :—The Institute of Civil Engineers, The 
Institute of Municipal and County Engineers. Com- 
mencing salary according to experience. Applicants 
to state commencing salary required. 

(B) ONE TEMPORARY PRIVATE STREET 
ASSISTANT for approx. two years at a commencing 
salary of £200 per annum. 

Applicants for position (A) must be under 40 years, 
and the appointments are subject to the provisions of 
the Local Government and Other Officers’ Superannua- 
tion Act, 1922, and to the selected candidates passing 
@ medical examination. 

Applications for the above positions, accompanied 
by copies of two recent testimonials and two _ refer- 
ences, appropriately endorsed, must be forwarded to 
the undersigned not later than 22nd January, 1938. 

J. PATON WATSON, M. Inst. C.E., 
City Engineer and Surveyor. 

The Guildhall, 

Plymouth. 9278 





e : 
reat Southern Railways. 
JUNIOR DR. Ay wa ee 
APPLICATIONS are INV D for the APPOINT- 
MENT of JUNIOR DRAUG ear in the Office of 


the District Engineer, Limerick, at a commencing 
salary of £150/£170 per annum, depending on 
qualifications. 


Applicants should have had experience in General 
Civil Engineering Work. 

Applications, in envelopes endorsed ‘* Junior 
Draughtsman,’’ stating age, qualifications and experi- 
ence, and accompanied by copies of any recent testi- 
monials, must reach the undersigned not later than 
5 p.m. on Wednesday, the 26th January, 1938. 

8. COE, 
Secretary. 
Kingsbridge Station, Dublin, 
38. 


January, 19 9296 





reat Southern Railways. 


OR DRAUGHTSMAN. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of SENIOR DRAUGHTSMAN in the Office of 
the Chief Engineer, Dublin, at a commencing salary 
of so per annum, depending on qualifications. 

Applicants should have had experience in General 
Civil Engineering Work, preferably in a Railway 
Engineer’s Office. 

Applications, in envelopes endorsed ‘‘ Senior 
Draughtsman,’’ stating age, qualifications, and 
experience, and accompanied by copies of not more 
than three recent testimonials, must reach the under- 
signed not later than 5 p.m. on Wednesday, the 26th 
January, 1938. 

H. 8. COE, 


Secretary. 
Kingsbridge Station, Dublin, 
38 
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Metropolitan Borough of 


FULHAM. 
ELECTRICITY DEPARTMENT. 

RELIEF ASSISTANT OPERATING ENGINEER. 

The Council invites APPLICATIONS from suitably 
qualified persons for the above POSITION in their 
Base Load Power Station. 

Applications will be considered only from persons 
who are under 40 years of age, who have had sound 
technical training and who preferably have had 
experience in the Operation of (i) Plant employing 
High Pressure and High Superheat Temperature ; (ii) 
Modern Electrical Plant associated with Grid Supplies ; 
and (iii) Load Control and Dispatch. 

The salary will, from ist February, 1938, be in 
accordance with Class K, Grade 7, of the National 
Joint Board Schedule, i.e., £508 10s. 4d. per annum. 
The ultimate designed plant capacity of ms Station is 

0,000 kW. ‘The salary is subject per cent. 
deduction for Superannuation purposes. 

Full particulars and conditions of the appointment 





and of the qualifications Tequired can be obtained by 
sending a st and foolscap envelope to 
the ———s 


The latest date for the receipt of applications is 
24th January, 1938. 


Canvassing is strictly prohibited and will dis- 
qualify. 
W. TOWNEND, 
Town Clerk. 
Town Hall, 
Fulham, 8.W.6 


9295 
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he Tees Valley Water Board. 


SIDENT ENGINEER REQUIRED for 
|. Must be accurate Surveyor and 
have good experience of Modern 
Plant and Main-laying Methods. 
carried out by direct labour, and will occupy about 
18 months. The salary will be at the rate of £400 per 
annum or thereabouts. 
Applications to be forwarded to the ENGINEER 
and MANAGER, Tees Valley Water Board, Corpora- 
tion-road, Middlesbrough. 9312 





The Commissioners | for the 
PORT OF CALCUTTA 

1. APPLICATIONS are INVITED for TWO POSTS 
of ASSISTANT EXECUTIVE ENGINEER on the 
Commissioners’ Engineering Staff. 

2. Candidates should be between the ages of 27 and 
33 on Ist April, 1938, and must either (a) be Corporate 
Members of the Institution of Civil Engineers, or 
(b) have passed Sections A and B of the Associate 
Membership Examination of the Institution of Civil 
Engineers, or (c) have taken a Degree recognised by 
the Institution as exempting therefrom, and have 
reached such a stage in their professional training 
that it is possible for them to become Corporate 
Members 

3. Candidates should have had about five years’ 
practical experience on important constructional works 
and preference will be given to men having experience 
in Dock and Harbour Construction. 

4. The salary of the appointment, which in the first 
jeabense will for three years, will commence at 

per mensem if the selected candidate is 
domiciled in the United ag og ae at Rs. 600 per 
mensem if not so domiciled, for the first year, rising 
by annual increments of Rs. 50 to (in the event of 
extended service) Rs. 1000. A higher initial salary 
may be paid to a candidate possessing special quali- 
fications and experience. In addition to the salary, 
an allowance of Rs. 75 per mensem will be given if a 
conveyance is maintained for use on the Commis- 
sioners’ work. 

5. The full salary will commence from the date 
of embarkation for India, and a first-class passage to 
Calcutta will be paid by the Commissioners. If the 
selected candidate is domiciled in the Uni King- 
dom, a similar passage from Calcutta to the United 
Kingdom will be paid by the Commissioners on the 
termination of the appointment, subject to satis- 
factory service. 

6. Leave will be given in accordance with the Com- 
missioners’ leave rules. 

successful candidate will be required to join 
mm Commissioners’ Contributory Provident Fund. 

8. 8 ul candidates will be required to enter 
into an agreement with the Commissioners, after 
obtaining & first-class health certificate from the Com- 
missioners’ Medical Officer in London. 

9. Forms upon which applications must be made 
may be obtained from Rendel, Palmer and Tritton, 
Consulting Engineers to the Commissioners for the 
Port of Calcutta, 55, Broadway, Westminster, 8.W.1, 
London, and these applications ‘must be sent to reach 
REN DEL, PALMER and TRITTON, in London, not 
later than the 14th day of February, 1938. 9325 





SITUATIONS OPEN. 


COPIES or TESTIMONIALS, Nor ORIGINALS, 
SPECIFICALLY REQUESTED. 





UNLEss 





athe UNDER BOX NUMBERS IN 
TUATIONS OPEN SECTION. 

For the pao of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notice: (limited to one line) will be free 
of charge, and co-operation is asked for. 


TO 





ANTED, Competent MECHANICAL ENGINEER 

ed 30 to 40 years, with all-round Machine 

Shop training and experience in Estimating, who has 
occupied a position of responsibility. 


Applications, stating age, previous experience, and 
salary requir to GIMSON and CO. (LEIC.), Ltd., 
Vulcan-road, Leicester. 9300 A 





SPIRAL BEVEL EXPERT 


N Exceptional MANAGERIAL OPENING OCCURS 
for Spiral Bevel Expert with Production Experi- 
ence obtained in large Works. Applicants must have 
initiative, modern ideas, and good knowledge of Pro- 
duction Problems, including Manufacture of Automo- 
bile Gear-boxes.—Address, giving experience, age, and 
full details, 9306, The Engineer Office. 9306 A 
Pg ST WANTED for Laboratory in Large Engi- 
eeri Works in North of England.—Write 
stating on full details of education, training and 
industrial experience, and salary expected, to 9266, 
The Engineer Office. 66 4 








SSISTANT to WORKS MANAGER REQUIRED. 

Candidates should have Engineering or Science 
Degree or equivalent, and about five years’ industrial 
experience, preferably in the Metallurgy of Non- 
ferrous Products and Deep Drawing. Salary about 
£400, according to experience.—Address, 9338, The 
Engineer Office. 9338 a 





SSISTANT ENGINEERS REQUIRED by Large 
Oil Company for service in Far East and else- 
where. Age 22 to 28, unmarried. University degree 
or equivalent qualification and some practical expe- 
rience in Mechanical Engineering Works essential. 
Salary from £450 per annum.—Write Box ‘‘ T.Z.M., 
c/o 95, Bishopsgate, London, £.C.2. 8877 A 





CHIEF TOOL DESIGNER. 


INGINEERING Works near London, with Plant of 
Approximately 4000 Machines, REQUIRE SER- 
VICES of man Fully Competent to take COMPLETE 
charge of TOOL DESIGNING 
Tools, Milling, Drilling, and 
Small see Components. Mus 
knowledge of these requirements to SUPERVISE and 
be RESPONSIBLE ior are Neaggenten 3 — A know- 


ledge of and Caps advantage. 
PROOF or. “EXPERIENCE, aND CAPABILITIES 
WILL BE REQUIRED, and only men fully qualified 
need apply, stating age, past experience in detail, and 
salary expected, to The Manager, 9280, The Engineer 
fice. 9280 A 





R. ee Ltd., Soho Engineering Works 
Leeds, making FURTHER ADDITIONS to 
their DRAWING OFFICE STAFF and invite APPLI- 
CATIONS with full particulars. salary, and when can 
commence. Excellent prospects to right type ¢ ae. 
A 





MPERIAL CHEMICAL INDUSTRIES, “ RE- 
QUIRE qualified CIVIL ENGINEERS, possessing 

a University or its equivalent, and Pith rr | 
less than 4 years’ experience on the design of 
Reinforced Concrete Buildings and Structures, with a 
good knowledge of Drainage, Water Services, Railways, 
and Factory Lt mage 

Salary, gape oe ag per an 

There one VACANCY for a qualified 
RESIDENT divin ES GINEER, who, in addition to 
the above, must Te good experience on the con- 
struction of such works. 

The appointments are tempora 

Aneto, stating age, qualifications, and experi- 


ence, shoul to :— 
THE WORKS MANA 
CASTNER-KELLNER NOR ALT GO.., Ltd., 


Weston Point, 
9263 A RUNCORN. 


MECHANICAL ENGINEER 
REQUIRED 


On Construction of Iron and Steel Works in 
Near East; Engineering Degree, 20 years’ 
experience Design, Erection, Iron and Steel and 
Allied Industries. 

To be considered, beiety state experience, 
giving employers and 

Apply to Messrs. H. BRASSERT snd co., 
Ltd., 97, Cannon-street, An Gt 304 A 





ETALLURGIST WANTED for Development 
Work in large Engineering Works in North of 
England. Age 24-30, University Graduate or equi 
valent ; not less than three years’ industrial experi. 
ence.—Write, stating age, full details of technical 
training and subsequent experience, and _ salary 
expected, to 9267, The Engineer Office. 9267 a 





EFFICIENCY ENGINEER, Experi- 
enced Bedaux and other systems, for General 
Engineering Work, London. Experienced man 
required capable Reducing Costs, Promoting Efficiency, 
Introducing Improved Methods.—Address, 9347, The 
Engineer Office. 9347 «a 


RODUCTION 





EINFORCED CONCRETE ENGINEER DE. 
SIGNERS REQUIRED in the Midlands. State 
experience and salary required.—Address, F.U. 
CONSTRUCTION CO., Ltd., 26, Trongate, Derby. 

Bs A 





ENGINEERS. —. 


EINFORCED CONCRETE 
3 DESIGNING ani 


RESIDENT ENGINEERS, 
DETAILING ENGINEERS, for London Office 
Salary to £400 p.a., age 25-35. Must have four years’ 
minimum experience in Design and Construction.- 
Address, stating age, qualifications, and experience, 
9316, The Engineer Office. A 





EINFORCED CONCRETE DESIGNER’ RE 

QUIRED. Previous specialist experience essen 

tial. State briefly particulars previous employers, 

with dates and salary required.—Address, 9235, ame 
Engineer Office. 9 





ALES MANAGER REQUIRED 
with expert technical knowledge and best 
references, for Engineering Works handling Oil, 
Steam and Gas Plant. 
High salary and good prospects offered’. 


Address, 9288, The Engineer Office. 





288 A 
¥TRUCTURAL STEELWORK. — BUSINESS 
GETTER WANTED for Westminster Offic 
(Non-fabricating). Essential qualifications. Connec 


tions, technical knowledge, ability see work through 
Salary, commission, prospects share, and eventual 
ownership of business. No investment want 
Address, 9337, The Engineer Office. 9337 A 





ECHNICAL ASSISTANT REQUIRED for Work in 
connection with Aviation Accessories. A.M.I. ue 
standard, preferably with experience in the Design and 
Construction of Aeroplane and Motor Vehicle Parts. 
Successful applicant may be required to Contact with 
Engineering Staffs of Outside Firms. Age 25-30.— 
Address, 9339, The Engineer Office. 9339 a 





— Post You are Seeking May Not be Advertised in 

this Column, but do not Lose the Opportunity of 
Bringing your Requirements before all those who 
would be interested and could employ you. Aun 
Advertisement in the ‘* Situations Wanted ’’ Column 
would seen by all Leading Engineering Concerns 
for a cost of Four Lines 4s.; 1s. for each Additional 
Line. ‘There is no better way of covering so large a 
field for such a small charge. 





ee MANAGER REQUIRED for General Engi- 
neering Firm employing about 100 fitters, 
turners, &c. Permanency for suitable man.——Address, 
stating age, experience, salary required, 9317, The 
Engineer Office. 9317 A 





ORKS MANAGER, Expert Knowledge Welding. 

Steel Plate Structures, Large Steel Plate Works, 

London.—Address, giving full history, experience, age, 
salary required, 9401, The Engineer Office. 301 A 





7JOUNG NAVAL ARCHITECT REQUIRED for 
Technical Staff of importaut London Company.— 
Address, stating age, qualitications, experience, wid 
required, 9072, The Engineer Ottice. 9072 





Wart DRAUGHTSMAN —_ ESTIMATOR for 

London Office of Chemical Engineering Firm.— 
Address, giving full particulars, 9341, The Engineer 
Office. 934 





es 
eh DRAUGHTSMAN, Age 22-30. Goods 
Passenger Chassis Design London 


State age and salary required. — 


District. 
9323 Aa 


9323, The Engineer O: 





ANTED, JUNIOR DRAUGHTSMAN with Good 
General Engineering Experience and sae 
suitable 


Training. Promotion and permanency for e 
man. Pension Scheme.—-Apply, CONSETT IKON 
Cco., Ltd., arapuewenanteal Office, Consett, Co. —- 

4 


Endorse ‘" Draughtsman 





ANTED, TWO DRAUGHTSMEN, Fully Experi- 
enced ‘in the Design of Gas, Oil, and Coal-fired 
Furnaces, Manchester District. Permanent positions 
to suitable applicants. Give full details, age, experi- 
ence, salary required, in strictest —e 
9281, The Engineer Office. 928 





ANTED, for the Midlands : 
lst Class CHIEF DRAUGHTSMAN, capable to 


direct D.O., High-class Jigs, Tools, Gauges, and Press 
Toc 


pls. 
lst Class PLANNING ENGINEER, with good tech- 
nical and practical experience in Operation Planning, 
Tovling and Estimating, ee Tool Room and Pro- 
duction Shop, with abilities to p ahead. 
ist Ciass TOOL ROOM Cater INSPECTOR and 
a ee XVORS. 
t Class TOOL ROOM and PRODUCTION FORE- 
MEN, with abilities to plan ahead. 
Splendid opportunities with good prospects for 
capable men. Modern working conditions, with 


up-to-date plant, on work of great precision. 

State fully detailed experience, age, and salary 
required. 

Address, 9314, The Engineer Office. 9314 A 





a IMMEDIATELY by General Engineering 
firm, County Durham, first-class oe iL 
DKAUGHTSMAN ; one with experience in Mecha- 
nical Engineering preferred.—Write, giving full par- 
ticulars, to Box ZE3830, c.o. Deacon’s, 5, St. Mary-axe, 
London, E.C.3. 9276 A 


ANTED, SEVERAL FIRST-CLASS DETAIL 
DKAUGHISMEN, experienced in High-speed 
Internal Combustion Engine Work.—Write, stating 
age, details of experience and salary required, to O. D., 
the Bristol Aeropiane Uo., Ltd., Filton, Bristol, a 





A 





ANTED, Capable JUNIOR DRAUGHTSMAN, 
VY Dreferably with experience in Railway Rolling 
to K.C.H. requirements.—Apply, stating age, 

pt experience, and salary required, to CHARLES 
Ropusets and CO,, Ltd., Horvury Junction, | near 


TSMEN, FIRST-CLASS. 

Di aviiab IMMEDIATELY. Mechanical and 

terlale-handling equipment. State age, salary, and 
ny at liberty.—Address, 9333, The eS 





— TWO 





ECHANICAL DESIGNERS for Onatnel Creative 
Work on Small a aratus; must be used to 
Coes. S ye re. yfiving age, experi- 


K, COLE, Ltd., 
Southend-on- “Sen, = 9264 A 





For continuation of Small Adver- 
tisements see page 4. 











JaNnuARY 7, 1938.—VoL. CLXV. 


TA El EIN Gee eee: 





A Seven-Day Journal. 


New Year Honours. 


In the official list of New Year Honours bestowed 
by the King the following names appear :—Lord 
Nuffield becomes a Viscount, in recognition of his 
public and philanthropic services; Sir Francis 
Vernon Thomson, Chairman of the Tramp Shipping 
Subsidy Committee and of the Tramp Shipping 
Administrative Committee, is made a Baronet. 
Knighthoods are conferred upon Professor Calender, 
First Director of the National Maritime Museum, 
for his services in connection with the institution of 
the Museum; Mr. Charles Bruce-Gardner, M.I. 
Mech. E., director of the Bankers’ Industrial Develop- 
ment Company, Ltd.; Mr. Alexander Ramsay, 
Director of the Engineering and Allied National 
Employers’ Federation ; Mr. William Reavell, P.P. 
Mech. E., late President of the British Engineers’ 
Association and for many years the Chairman of 
the Mechanical Industry Committee of the B.S.L.; 
and Mr. D. R. Wilson, H.M. Chief Inspector of 
Factories, Home Office. Engineer Vice-Admiral 
George Preece, Engineer-in-Chief of the Fleet, 
becomes a K.C.B., as also does Mr. S. V. Goodall, the 
Director of Naval Construction. The Order of C.B. 
is conferred upon Engineer Rear-Admiral L. Turner ; 
Major-General A. F. Davidson, P.P. Mech. E., 
Director of Mechanisation, The War Office; and 
Major-Genera] L. V. Bond, Commandant School of 
Military Engineering. Inspector of the Royai Engi- 
neers, and Commanding Chatham Area and Depét, 
Royal Engineers. In the India Office List a Knight- 
hood is conferred upon Mr. Alexander Brebner, 
Imperial Service of Engineers, Chief Engineer Central 
Public Works Department. Other civil awards 
include :—The G.B.E. conferred upon Sir Andrew 
Rae Duncan, the Chairman of the Central Electricity 
Board from 1927 to 1935, and now Chairman of the 
Executive Committee of the British Iron and Steel 
Federation ; and the C.B.E. awarded to Mr. A. R. 
Hetherington, Assistant Secretary, Department of 
Scientific and Industrial Research, to Dr. J. W. 
Mellor, F.R.S., late Director of the British Refrac- 
tories Research Association, and to Mr. Thomas 
P. M. Somers, M. Inst. C.E., City Engineer and Master 
of Works, Glasgow. We may mention in conclusion 
that Mrs. F. E. Bell, the wife of Mr. W. T. Bell, the 
managing director of Robey and Co., Ltd., of Lincoln, 
receives the O.B.E. for political and public services 
in the City of Lincoln. 


The Lloyd Barrage. 


Tue Lloyd Barrage at Sukkur on the Indus has 
often been referred to in these pages. On January 
22nd, 1922, we recorded the official opening of the 
barrage, and gave some views of the work in course 
of construction. According to The Times, which on 
Tuesday, January 4th, devoted one of its leaders to 
the barrage, the ‘“‘ Completion Report ”’ has now been 
issued, but as yet it does not appear to have reached 
this country. It may be recalled that the barrage 
has sixty-six spans, each with a width of 60ft. The 
water flowing from it covers an area of 7,500,000 acres, 
of which about 6,250,000 acres are cultivable. When 
the scheme has been fully developed an area of about 
5,250,000 acres will be irrigated annually. The 
scheme, the report states, has cost just under 
£15,000,000, and it is expected to yield a return 
of 3-73 per cent. by 1942-1943, and 7-39 per cent: 
ten years later. When the irrigation scheme is in full 
operation, it is anticipated that the area under 
cultivation will be nearly trebled. The principal crop 
(wheat) is expected to be quadrupled, cotton tripled, 
and rice nearly doubled. The area which is to be 
devoted to cotton may reach 1,000,000 acres and some 
45,000 acres have been acquired for new crops. The 
men employed on the work of construction varied 
from 30,000 to 50,000, and as many as 1889 bridges 
and similar structures were built. The operations 
hehe some 12,000 miles, much of which was desert 
and. 


P.L.M. Oil-Electric Locomotive. 


AccorDING to news from France, successful trials 
have been made with the new streamlined oil-electric 
locomotive, for the P.L.M. Paris—Riviera service, which 
has been built by the Cie des Forges et Acieries de la 
Marine et d’Homecourt, and engined by the Cie de 
Construction Mécanique procédés Sulzer. This loco- 
motive together with a similar unit with M.A.N. 
engines now under construction are claimed to be 





the largest of their type. The Sulzer locomotive, 
which recently ran from Paris to Dijon and covered 
the 196-5 miles in 3 h. 10 min. at an average speed of 
61-8 m.p.h., is of the double 4-6-4 type, and consists 
of two locomotives permanently coupled together 
by a short coupling, so as to form a mobile power 
house, with a total designed output of 4400 B.H.P. 
The engine of each locomotive has a double row of 
six cylinders, with a bore of 310 mm. and a stroke of 
390 mm., the designed output being 2200 B.H.P. at 
700 r.p.m. The generator output is 1430 kW at 
840 r.p.m. There are two auxiliary generators, each 
of 100 kW, and the six traction motors each have an 
hourly rating of 590 B.H.P. The length over the 
buffers is 33-05 m., with driving wheels 1-15 m. dia- 
meter and bogie wheels 1-02 m. diameter. In light 
condition the locomotive weighs 215-88 tons, and in 
running condition 228 tons. The adhesive weight 
is 108 tons, the driving axle load 18 tons, and the 
trailing axle load 15 tons, all weights being expressed 
in metric tons. About 7 tons of oil fuel are carried. 
During the recent Paiis—Dijon trial run, the loco- 
motive drew a train of 350-8 tons, comprising four 
coaches, two luggage vans and a boiler van for train 
heating. The principal advantage claimed for the 
use of these high-powered double locomotives is that 
they will haul a train from Paris to Nice, a distance 
of 675 miles, without the necessity of making any 
stops other than those for taking up and setting down 
passengers. 


The Retirement of Mr. A. R. Cooper. 


On Friday, December 3lst, Mr. Arthur Reginald 
Cooper, M. Inst. C.E., the Chief Engineer of the 
London Passenger Transport Board, retired after 
thirty-seven years of service with the Underground 
Railways. Mr. Cooper was educated at Magdalen 
College School, Oxford. After passing through the 
workshops and drawing-office of the Great Western 
Railway Company at Swindon, he studied at Univer- 
sity College, London. In 1899 he was appointed an 
Assistant Engineer at the Deptford station of the 
London Electrical Supply Corporation, where he was 
occupied on the modernisation and reconstruction of 
the plant. Two years later he joined the engineering 
staff of the Central London Railway, and after five 
years was appointed the Superintendent of the 
Bakerloo Line. In 1908 his duties were extended to 
include that of Engineer of the Metropolitan District 
Railway. When the linking up of the London Under- 
ground Railways took place, he became the Chief 
Engineer of several lines, including the Metropolitan 
District, the London Electric, the City and South 
London, and the Central London Railway. When 
the London Passenger Transport Board was formed 
in 1923, Mr. Cooper was appointed Chief Engineer 
to the Board. An engineer with training and experi- 
ence in the civil, mechanical, and electrical branches 
of the profession, he initiated and carried out many 
important schemes connected with the development 
and improvement of London’s Underground Railway 
system. Some of his most interesting work included 
the widening of the District Line between Hammer- 
smith and Northfields, the reconstruction of Aldgate 
East Station, and measures taken to reduce noise 
in the tubes, and to better their ventilation. He 
is a member of the Institution of Civil Engineers, 
a member of Council of the Institute of Trans- 
port, and a Past-President of the Permanent Way 
Institution, and has served on Government Com- 
mittees dealing with Electric Railways. Mr. Cooper 
is succeeded by Mr. Vernon A. M. Robertson, M. Inst. 
C.E., M.I. Mech. E., who for about ten years has been 
Civil Engineer to the Board. 


Marine Engineers’ Exeminations. 


THE Report of the Departmental Commiitee on 
Examinations of Engineers in the Mercantile Marine, 
under the chairmanship of Mr. Maurice Gibb, which 
was appointed on January 6th last by the President 
of the Board of Trade, and referred to in a Journal 
note of January 22nd, has,now been published by 
the Stationery Office. The Committee finds that 
the standard of the examinations is an appropriate 
one, and should not be lowered, but it makes a 
number of proposals which should, in its view, make 
the examinations more suitable for the testing of 
engineers responsible for the operation and main- 
tenance of marine engines, and bring them more 
into line with the increasing tendency in modern 





education. towards the avoidance of unnecessary 
examinations. The Committee recommends that 
Steam and Motor Certificates, and Endorsements, 
First and Second Class, should continue to be issued, 
but a candidate who has had adequate experience 
on both types of ships should, if he so desires, be 
allowed to take a single examination for a Combined 
Certificate enabling him to serve in his appropriate 
grade in either steam or motor ships. Candidates 
possessing a Second Class Certificate of either kind, 
steam or motor, should be allowed to proceed to the 
examination for a First Class Certificate for the other 
type of ship, provided that the necessary sea service 
in ships of the type for which the certificate is desired 
has been obtained. The normal period of workshop 
service should be retained at not less than four years. 
but candidates who have been engaged on work suit- 
able for the training of a mechanical engineer in the 
manufacture of machinery should not be obliged to 
serve additional time in marine engine workshops 
or on regular watch at sea. The present period of 
qualifying sea service for Steam or Motor Certificates 
should be retained at eighteen months, but the con- 
ditions regarding the kind of training required during 
that period should be revised, and provided the neces- 
sary experience has been obtained on the main: pro- 
pelling plant, and on boilers in the case of candidates for 
Steam or Combined Certificates, service on auxiliaries, 
run in conjunction with the main propelling machinery 
and essential to its: running, should be allowed to 
count at full rate, and, further, service on other 
auxiliaries and, in certain circumstances, ‘“‘ day work,” 
should, subject to conditions, be allowed to count 
at half rate. For a Combined Certificate the minimum 
period of qualifying sea service should be twenty-one 
months. Service on home trade ships should con- 
tinue to count at two-thirds rate compared with 
foreign-going service, but time served as third and 
fourth engineer, where these engineers serve as 
senior engineers in charge of the entire watch, should 
be allowed to count at this two-thirds rate. Various 
suggestions as to the examination are made. 


The Oxford Electricity Undertaking. 


On Monday last the Oxford City Council approved 
a recommendation from its Electricity Committee 
to purchase the Oxford Electricity Company’s under- 
taking for £300,000. A recent meeting of the com- 
pany, at which an offer by the Wessex Electricity 
Company of £239,298 was considered, was adjourned, 
when a letter was received from the Corporation 
stating that the Council was prepared to acquire the 
undertaking. At present the Corporation’s under- 
taking supplies electricity to the area within the 
old City boundaries, while the Oxford Electricity 
Company has a monopoly of supply in the districts 
which were included in the City when the boundaries 
were extended, and differences in charges in the two 
areas have caused dissatisfaction. - At a Council 
meeting on Monday last, Dr. H. T. Gillett, Chairman 
of the Electricity Committee, said that it was esti- 
mated that if the Council took over the whole supply. 
in the course of two or three years the prices in the 
outer areas would be reduced to those in the inner area. 
According to Professor Miles Walker’s paper on 
“The Prices for Electricity Supply,” read before the 
Institution of Electrical Engineers in April, 1936, 
when the Corporation took over the company under- 
taking which originally supplied the area within the 
old City boundary, prices fell considerably, and there 
was a great increase in the load, but, as Mr. W. Fennel 
pointed out in the discussion, when the change took 
place the time had nearly come when the City area 
was to be cut out entirely from the area as a whole. 
How much, he asked, would Professor Walker spend 
on his house to put it in order if his lease expired 
next year or the year after ?_ In June, 1931, when the 
company owned the undertaking, the total units 
sold amounted to 1,330,000, whereas in June, 1935, 
under the new tariff introduced by the Corporation, 
the number was 4,086,257. The average price 
received in that year was 1-43d. per unit. During 
the last year of the company’s management the 
charges for lighting were 74d. for the first 260 units, 
6d. for the next 3500 units, and 5d. for the following 
2000. units. All additional units were charged at 
33d. The price for heading units was 2}d., whilst the 
charge for power was 33d. for the first 2000 units, 
23d. for the next 1000 units, and 1jd. forall other units. 
There was no two-part tariff, no assisted wiring, and 
no hire-purchase scheme. 
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Aeronautics in 1937. 


No. I. 


2 
| spect for the official secrecy regulations 
) prevents, as in previous years, the publication of 


a detailed account of the technical and manufacturing 
developments made during the past twelve months 
in the aeronautical industry. Nevertheless, the 
general trend of those developments is made fairly 
clear in the descriptions which follow of some typical 
British aircraft and aero-engines. 

A year or so ago the aeronautical industry was in 
the midst of a process involving something little 
short of a recasting of its manufacturing technique. 
In accordance with the requirements of the Royal 
Air Force expansion scheme, manufacturers had 
almost suddenly to change over from a familiar 


fuselage comprises a monocoque shell with a covering 
about l}in. thick, consisting of balsa wood between 
two layers of plywood. It is claimed that the finished 
structure is very robust and reasonably low in weight. 
This example illustrates the fact that the days of 
wooden construction are still not over. Other British 
manufacturers adhere to the wooden or composite 
form of construction, and it is known that large 
numbers of highly efficient Italian bombing aircraft 
are built with frameworks of welded steel tubes with 
fabric as the covering of the bodies and plywood for 
the wing coverings. The all-metal machine with 
metal coverings. in spite of its present popularity for 





military purposes in this country, should therefore 








of two separate units operated hydraulically by a 
Lockheed equipment. The pressure required for the 
hydraulic system is obtained from an engine-driven 
pump or alternatively from a hand pump. Should the 
hydraulic system fail the undercarriage can be 
lowered by means of hand mechanism. The hydraulic 
system also provides the power required for operating 
the internal bomb racks and the landing flaps on the 
wings. 

The fuel is carried in two petrol tanks situated in 
the roots of the wings adjacent to the fuselage. From 
these tanks the fuel is fed to the carburetter directly 
by an engine-driven pump. The oil system incor- 
porates a honeycomb cooler, which is mounted as a 
unit with the engine radiator. For cooling the engine 
the fluid known as ethylene glycol is used. The 
radiator for this fluid is in the form of a deep honey- 
comb situated in a tunnel fairing beneath the fuselage. 
Behind this radiator a shutter is provided for con- 





trolling the temperature of the cooled fluid. The 

















FAIREY ‘“BATTLE'' MEDIUM Day 


method of production to one which was very largely 
new to them. The change of method centred round 
the displacement of the fabric-covered strutted 
biplane by the metal-covered monoplane, in which 
frequently the metal skin was required to play its 
part in the stress-bearing structure. In many 
respects the change meant that manufacturers had 
to learn afresh the art of aircraft construction. A 
certain amount of disorganisation was inevitable, 
and there is little doubt that the difficulties involved 
in passing from one technique to another were at 
first not fully realised and resulted in some manu- 
facturers falling behind with their deliveries. 

During 1937 the changing over process was prac- 
tically completed, with the result that the industry 
has now settled down satisfactorily to the new 
methods of production. In two instances particu- 
larly noteworthy success has been achieved in bringing 
the new style of aircraft design on to a production 
basis. The Handley Page ‘‘ Harrow” bomber, a 
heavy machine weighing 23,500 lb., which we illus- 
trated in our issue of January Ist, 1937, is being made 
by mass production methods, which ensure a rapid 
flow of components through the shops and a complete 
absence of congestion at any point. As we men- 
tioned last year, the system embodies a sectionalised 
treatment of all the components, the metal skin 
being attached to the framework of each component 
at an early stage and not to the framework as a whole 
after assembly. Among other advantages secured 
by this method one of much practical importance is 
the elimination of difficult riveting work. The second 
instance refers to the production of the Vickers 
““ Wellesley ” long-range bomber. This machine is 
constructed on the “ geodetic” principle. At one 
time it was held by many people to be doubtful 
whether this principle of consiruction lent itself to 
production in quantity. These doubts have been set 
at rest. The problems involved in reducing the 
system to a production basis have been almost 
wholly solved during the past year, and “ Wellesley ” 
bombers are now passing regularly and in ‘large 
numbers inte service with R.A.F. squadrons. 

Another production success fully deserving of 
mention is that achieved by Short Brothers in con- 
nection with the manufacture of the Empire flying 
boats for Imperial Airways. ‘These huge machines, 
each weighing nearly 20 tons when fully laden, were 
turned out from the Rochester factory throughout the 
year at the rate of about one every fortnight. Con- 
cerning the production of the de Havilland “ Alba- 
tross ” monoplanes, which are being built for Trans- 
atlantic service and for Imperial Airways passenger 
work, details are lacking, but it is known that a new 
system has been evolved. This system may yet be 
found to endow wooden construction with a new lease 
of life. The wing and fuselage coverings of the 
** Albatross ”’ form part of the stress bearing structure. 





The wings are clothed with laminated plywood. The 
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not be regarded as being the only type worthy of 
consideration. 


Some Typical Aircraft. 


The Fairey ‘Battle’ Bomber.—The Fairey 
‘* Battle” made by the Fairey Aviation Company, 
Ltd., is a low-wing medium day bomber, possessing 
a very high performance. It is driven by a Rolls- 
Royce fully supercharged ‘ Merlin ” engine develop- 
ing 950 to 990 H.P. at 12,250ft. and carries a crew of 
three. Its structure is mainly on thé stressed skin 
principle. The main planes, tailplane, and fin are 
metal covered, but the ailerons, elevators, and rudder 
are covered with fabric. That portion of the fuselage 
occupied by the pilot’s cockpit is not of stressed skin 














BRISTOL ‘‘BLENHEIM’' FUSELAGE 


construction, but is a structure built up of steel 
tubular struts. The engine mounting is also of 
tubular construction. To facilitate maintenance—an 
object presenting at times some difficulty in a machine 
which is not covered throughout with fabric— 
inspection panels are provided at a number of points. 

In place of the formerly usual wires by means of 
which the control organs were operated, positive 
push-pull tubes working in conjunction with ball- 
bearing levers and joints are employed. To trim the 
machine small ‘“ servo-tabs”’ on the rudder and 
elevators are operated by the pilot through the 
medium of cables, chain and sprocket and worm 
gears. The undercarriage is retractable and consists 


“ WELLESLEY" 





LONG RANGE BOMBER 


wireless equipment is carried in a crate at the rear of 
the fuselage. Two aerials are provided and remote 
controls enable the equipment to be operated from 
either cockpit. 

The Rristol “ Bombay ” Transport Bomber.—One of 
the machines which is being produced in quantity at 
the present moment for the Royal Air Force is the 
Bristol ‘“‘ Bombay.” a twin-engined high-wing mono- 
plane designed for bombing, troop carrying and 
general transport purposes. As a bomber the machine 
carries a crew of four and as a troop carrier a crew of 
three and twenty-four fully armed troops can be 
carried. For general transport purposes a large 
entrance in the side of the body permits bulky cases, 
spare engines, and other freight to be shipped. The 
machine has an overall length of 67ft. 9in., a span of 
96ft., and a height of 16ft; but, in spite of its large 
dimensions, its design is graceful and clean, and in the 
air it is reported by pilots to handle more like a small 
machine than a huge transport bomber. The fuselage 
is of monocoque stressed skin construction. The body, 
wings and tail unit are entirely of metal construction 
with metal covering. Hydraulically operated split 
trailing-edge flaps are fitted to facilitate landing. The 
engines are two Bristol “ Pegasus” nine-cylinder 
radials, each rated at about 800 H.P. An illustration 
of this machine is included in one of our Supplements. 

The Bristol “ Blenheim” Bomber.—While it is not 
permissible at present to publish further information 
concerning the ‘“‘ Bombay ” machine, there is now no 
restriction on the disclosure of details of the Bristol 
** Blenheim,” a high-speed twin-engined day bomber, 
which we illustrated a year ago and which is now 
being produced in large numbers. This machine is 
driven by two Bristol ‘‘ Mercury” supercharged 
engines, rated at 795/825 B.H.P. at 13,000ft., the air- 
serews being of the Hamilton three-bladed variable- 
pitch pattern. A erew of three is carried, namely, a 
pilot, a bomb-aimer-navigator, and a  wireless- 
operator-gunner. Fully laden, the machine, after a 
take-off run of 330 yards, can fly at sea level at a 
speed of 220 m.p.h. Its speed increases as it ascends, 
At 15,000ft., a height which it reaches in just under 
nine minutes, its speed reaches 279 m.p.h. It main- 
tains this speed almost unaltered for the next 5000ft., 
and at 30,000ft. reaches its service ‘‘ ceiling.” 

The fuselage, an internal view of which is given 
herewith, is of light alloy monocoque construction 
and is built up of formers and stringers on to which 
is riveted a stressed skin Alclad covering. To facilitate 
transport the fuselage is made in three sections 
which are united by bolting only. The nose portion 
of the fuselage ends in line with the front wing spar, 
and at this point all the controls are arranged to be 
disconnected when required. The tail unit is detach- 
able in one piece from the central portion of the 
fuselage. Bolts are also employed for attaching the 
wings to the fuselage structure. 

On top of the fuselage and in line with the rear 
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GUN TURRET AND TAIL UNIT SHOWING TRIMMING TABS 
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SPLIT TRAILING EDGE FLAPS 





edge of the wings there is a circular turret designed 
to house a gunner and a machine gun. This turret 
is fitted with a retractable hood and can be trained 
through a wide field of fire by hydraulic power. 
Hydraulic power is also employed to operate the 
split trailing edge flaps on the wings. These flaps, 
illustrated herewith, are constructed of Alclad and 
magnesium sheet, and are hinged on a hollow rod 
through which lubricant can be forced. The under- 


carriage is in two separate units, each consisting of 


a single wheel carried on two oleo struts. Each unit 
can be retracted within the engine casing below which 
it is mounted, or be extended into the operative 
position, by hydraulic power. The tail wheel unit 
is also retractable and by means of a mechanical 
connection with the undercarriage equipment is 
moved in harmony with the movement of the landing 
wheels. Trimming tabs are provided as shown in 
an accompanying engraving on the elevator and 
rudder. These tabs are adjusted from wheels at the 
side of the pilot’s seat, and are employed to counteract 





any tendency of the machine to fly nose down or 
up, or to turn to one side or the other. 

The pilot’s cockpit is shown in one of the accom- 
panying engravings. It is disposed on the left side 
of the fuselage nose. On the pilot’s right accommoda- 
tion is provided for the bomb-aimer and navigator. 
‘lhe machine is fitted with an automatic pilot to 
which, when desired, the human pilot can turn over 
the control of the rudder, elevator, and ailerons. 
Oxygen breathing apparatus, wireless equipment, 
pneumatic wheel brakes, and accommodation for a 
pneumatically operated camera are included among 
the details of the machine. The main supply of 
bombs is carried in a bomb cell at the centre of 
gravity of the machine. In the wings provision is 
made for carrying four small sighter or practice 
bombs of 20 lb. each. The gun armament consists 
of a Lewis gun in the fuselage turret and a Vickers 
gun operated by the pilot. The pilot’s gun is mounted 
on the port outer wing clear of the airscrew disc, 
and is sighted by means of a fixed foresight and a 





folding rearsight offset to the port side of the fuselage 
centre line. The gun is fired from a button on the 
pilot’s control wheel. 

The de Havilland ‘“ Albatross”’ Liner.—Among 
the civil machines deserving special mention is the 
‘** Albatross”? intercontinental air liner built by the 
de Havilland Company. Two aircraft of this design 
are being specially prepared for the Air Ministry for 
experimental land-plane flights across the North 
Atlantic, and five more are being built for Imperial 
Airways. The power equipment consists of four 
“Gipsy Twelve” engines, each developing over 
500 H.P. at take-off. These engines are geared and 
supercharged and drive de Havilland controllable- 
pitch, constant-speed airscrews. The main landing 
wheels and the tail wheel are retractable. For 
fast main-line traffic the machine can accommodate 
twenty-two passengers. For journeys involving 
night flying sleeping berth accommodation is provided 
for twelve passengers. The machine has a cruising 
speed of over 200 miles an hour. Particulars of its 
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construction have not yet been disclosed, but it is 
understood that the fuselage is of wooden monocoque 
construction, and that in a number of respects the 
design breaks new ground. The machine may be 
regarded as being a lineal and enlarged descendant 
of the de Havilland two-seater ‘‘ Comet ’’ monoplane 
which won the England—Australia race with a time 
of 52} hours. it is illustrated on page L8. 

The B.A.M. Survey Machine.—At a time such as 
the present, when the military aeroplane is engaging 
so much attention, it is refreshing and encouraging 
to note that opportunity can still be found for the 
development of aircraft as instruments of peace. 
From the earliest days it has been recognised that 
one of the most useful fields for the civil employ- 
ment of aircraft in addition to passenger transport 
is their utilisation for the purposes of aerial 
surveying. Until recently. however, the aerial 
surveying machine, almost without exception, was 
an ordinary civil or military aeroplane adapted 
for the work in view by fitting it with a camera. 
The ** Double Eagle” air survey machine, which, 
during the vear, was supplied by the British Aircraft 
Manufacturmg Company, Ltd., of Feltham, to H. 
Hemming and Partners, Ltd.. for use in Africa, 
represents an aeroplane designed from the start to 
meet the needs of air survey work. Its most out- 
standing feature perhaps is the fact that it is fitted 
with a Smith automatic pilot —-otherwise known 
as the British or R.A.E. pilot —by means of which 


development of the ‘“‘ Hurricane,” and like it is 
driven by a ‘“‘ Merlin” engine. It is understood that 
the airscrew is of the de Havilland three-bladed, 
variable-pitch pattern, and that the engine is cooled 
by means of a gycol radiator. The “Henley” 
bomber is illustrated in one of the Supplements. 

The Hawker system of construction makes use 
uf steel tubes for all stressed members in the fuselage 
and engine mounting with duralumin tubes for the 
more lightly loaded members. The bracing consists 
of adjustable wires. The wings are built of high- 
tension steel spars with steel tube drag struts, steel 
bracing wires, and duralumin ribs. All the surfaces 
are covered with doped fabric except for the engine 
and front fuselage coverings, which are of detachable 
aluminium panels. 

The Westland ‘‘ Lysander’’ Monoplane.—The 
‘* Lysander ’’ Army co-operation aeroplane made by 
Westland Aircraft, Ltd., is designed to provide the 
characteristics required of its class, namely, a good 
all-round view for the pilot, a short take-off run, steep 
climb, and slow landing speed—essential for operating 
from small temporary landing grounds—a wide range 
of speed, good stability, light responsive controls, and 
comfortable and roomy accommodation for the crew. 
The adoption of the high-wing monoplane type of 
construction, as will be gathered from the illustration 
of the machine which we include in one of our Supple- 
ments, facilitates the provision for the pilot of a good 





all-round view, particularly in the downward direc- 
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it can be held on a much straighter and more accurate 
course than can be maintained by a human pilot. 
Further, the automatic pilot enables the machine 
to fly backwards and forwards across the territory 
to be surveyed with a reduced amount of overlap 
between successive transits. The automatic pilot 
is arranged in two units. The lateral contrel unit 
governing the ailerons is placed immediately behind 
the pilot’s. seat. The rudder and elevator unit are 
mounted behind the cabin in the space usually 
reserved in a civil machine for luggage. The units 
are operated by a supply of compressed air obtained 
from a windmill-driven compressor on the leading 
edge of each wing. 

Another feature of interest is to be found in the 
arrangements made for keeping the crew and the 
camera warm. The ventilation air, heated by 
passing through mufflers surrounding the engine 
exhaust pipes, is delivered through grilles at the 
level of the cabin floor. The camera is placed close 
to one of these griiles and receives the full volume 
of the heated air delivered through this grille. The 
machine is designed to fly at a height of 15,0U0ft. 
to 16,000ft. at a cruising speed of 145 to 150 m.p.h., 
and is driven by two “ Gipsy Six ” engines fitted with 
de . Havilland variable-pitch airscrews. It can 
remain in the air for five to six hours. The under- 
carriage can be retracted hydraulically and its wheels 
are fitted with pneumatic brakes. A view of the 
cockpit is given herewith and on page 18 an illustra- 
tion of the machine itself will be found. 

The Hawker ‘“‘ Hurricane” and ‘ Henley.”’—The 
* Hurricane ” single-seater fighter made by Hawker 
Aircraft, Ltd., was illustrated in our review of 
Aeronautics in 1935 before it was given its 
alliterative title. It is still not permissible to give 
details of its performance, but with its Rolls-Royce 
‘ Merlin ” engine of 1000 H.P. or so it is commonly 
credited with a speed in excess of 300 m.p.h. It is 
fitted with a completely retractable undercarriage 
and tail wheel, with wing flaps, and with low-drag 
radiator cowling. The pilot sits within a cabin which 
gives him complete protection at the high speed at 
which the machine travels. The cabin roof can be 
instantly opened by releasing a lever. The Hawker 
“Henley,” a two-seater bomber monoplane, is a 
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tion, and, at the same time, gives, it is claimed, the 
desired aerodynamic characteristics. 

The wings are built with a single spar and are 
braced to the undercarriage legs by V struts. They 
are fitted with Handley Page wing tip and root slats 
and trailing edge slotted flaps, the operation of which 
is controlled by the speed of the machine and is 
entirely automatic. The pilot sits in front of and 
level with the leading edge of the wing and is pro- 
tected by a cabin comprising large transparent sliding 
doors on each side and a transparent sliding roof. The 
cabin is continued aft and has a second sliding roof 
over the observer’s station at the trailing edge of the 
wing. The cabin is heated by a supply of fresh air 
warmed by passing it round the oil coolers. In the 
design of the undercarriage a departure has been 
made from previous cantilever types, in that the 
wheels are carried on stub axles at the ends of a beam 
bent round in one piece to a horseshoe shape. The 
fairing of the undercarriage legs is blended into the 
wheel fairings. The power plant consists of a Bristol 
“Mercury ” engine enclosed within a cowl of the 
N.A.C.A. type and driving a de Havilland three- 
bladed variable-pitch airscrew. The engine cowling 
is formed with a controllable orifice outlet for the 
cooling air and incorporates the exhaust ring within 
its structure. The machine has a span of 50ft., an 
overall length of 30ft., and a height of 11ft. Its speed 
is stated to be comparable with that formerly 
characteristic of single-seater fighters. 

The Vickers “* Wellesley”? Bomber.—It is still not 
permissible to publish particulars of the “‘ geodetic ”’ 
system of construction which has been developed at 
the Weybridge works of Vickers (Aviation), Ltd. It 
is known, however, that the Vickers ‘‘ Wellington ” 
long-range bomber, driven by two Bristol ‘‘ Pegasus ”’ 
engines, has undergone developments since we illus- 
trated it in our issue of January Ist, 1937, and that 
the earlier type of “geodetic”? machine, the 
“‘ Wellesley *’ long-range bomber, driven by a single 
‘Pegasus’ engine, has been produced in large 
numbers for the Royal Air Force. An illustration of 
the “Wellesley” in its production form is given 
herewith. Three “ Wellesleys”” have been chosen 
by the Air Ministry to form the new long-distance 
flight unit of the Royal Air Force and are now being 





specially equipped for the purpose of gaining for this 
country the world’s long-distance flight record. 

At Weybridge the company also continued to 
develop the “ Venom ”’ single-seater fighter, driven 
by a Bristol ‘‘ Aquila’’ engine, and at the Super- 
marine works at Southampton and Eastleigh activity 
centred on the production of “Stranraer” twin- 
engined flying boats, ‘ Walrus” naval reconnais 
sance and fleet spotting amphibian flying boats, and 
“ Spitfire ” single-seater day and night fighting mono- 
planes driven by Rolls-Royce ‘ Merlin”’ engines. 
Many vessels of the Royal Navy now carry ‘‘ Walrus ”’ 
aircraft,. launching being effected by catapult. 
Hangars are provided in the latest cruisers in which 
the aircraft are stowed with their wings folded. 

The General Aircraft Company's Tricycle Chassis. 
It is claimed for the tricycle chassis, which has been 
developed by the General Aircraft Company, Ltd., of 
Feltham, Middlesex, that it reduces considerably thc 
skill required for taking off and alighting, two opera 
tions which normally absorb practically the whol: 
period of a pilot’s early training. The reduction in 
the skill required is so material that people with no 
previous flying experience are stated to have executed 
successful landings after two or three attempts within 
a period of about fifteen minutes. An engraving 
on page 18 illustrates the tricycle chassis applied 
experimentally to a normal ‘‘ Monospar”’ machine. 
The front wheel is mounted in a position remote from 
any portion of the aircraft structure, the front end 
of the fuselage being stiffened for the purpose and the 
front wheel tied back to the main wheels by hori 
zontal members. The shock-absorbing system of the 
main wheels is of the standard ‘‘ Monospar ”’ pattern. 
That of the front wheel consists of an arrangement of 
telescopic members and _ shock-absorbing elastic 
cords. The front wheel is fitted with a frictional self 
centring device. The normal design conditions fo: 
an undercarriage prescribe a factor of safety of |} 
under a vertical accelerating force equal to* thre: 
times the weight of the machine. The company 
informs us that during tests vertical accelerating 
forces up to 64 times the weight of the machine have 
been measured following contact with the ground at 
the end of an unchecked glide. Designs are now being 
prepared for a chassis capable of absorbing increased 
shocks. 


Other Aircraft Developments. 

Boulton Paul Aircraft, Ltd.—During the summer 
and autumn of 1936 Boulton Paul Aircraft, Ltd.. 
transferred its works from Norwich to a new factory 
on the outskirts of Wolverhampton, adjoining that 
city’s Municipal Aerodrome. The removal neces 
sarily led to some interruption of production, but 
early in 1937 it became apparent that the company 
could not only utilise efficiently the greatly increased 
capacity of the new works, but would soon need con 
siderably more space. Accordingly extensions were 
decided upon which would practically double the 
works capacity. The building of the extensions was 
completed by October, 1937, and with the equipment 
at present installed at least 50 per cent. more floor 
space is now actively occupied on production work 
than was available in the original works. Among 
other activities the firm was occupied during the past 
year on a large contract for ‘‘ Demon ”’ aircraft and 
on the manufacture. of wings for Saunders-Roc 

‘London ”’ flying boats. 

The Cierva Autogiro Company, Ltd.—-For the most 
part the Cierva Company’s work during the past year 
was of an experimental nature. During the later 
months, however, it designed and built in co-operation 
with the British Aircraft Manufacturing Company. 
Ltd., a two-seater autogiro capable of a direct take-off 
without a forward run and also of a vertical landing 
from any height. This autogiro, of which five are 
being built for the Air Ministry, is driven by a French 
Salmson ‘‘ 9 NG ” engine. 

A. V. Roe and Co., Ltd.—During the year the 
Manchester works of A. V. Roe and Co., Ltd., were 
engaged on the production of Avro ‘‘ Anson ”’ general 
reconnaissance and bombing aeroplanes for the Air 
Ministry. In addition, the company supplied similar 
machines to Finland, Australia, Estonia, Egypt, and 
the Irish Free State, and ‘‘ Cadet * and ‘‘ Avro 626” 
machines to the Governments of Australia, Brazil, 
Lithuania, and Portugal. We have illustrated these 
three types of aircraft on previous occasions. 

Airspeed Lid.—At the Portsmouth works of Air- 

d Ltd. considerable activity was manifested in the 
production of ‘‘ Envoy III”? machines. Examples of 
this twin-engined passenger-carrying machine were 
despatched to France and to China and one was 
supplied to the Air Council for use by the members of 
the Royal Family. During the year the company 
produced the ‘ Oxford,” a twin-engined training 
machine, which is now in extensive use in the Royal 
Air Force. This machine is fitted for dual piloting 
and with alternative accommodation for a bomber, 
a navigator, a wireless operator, a rear gunner, or a 
photographer. It is provided with a controllable 
pitch airscrew, wing flaps, a retractable undercarriage 
and automatic mixture and boost control. Pro- 
vision is also made for the supply of oxygen to all the 
members of the crew. The equipment provided 
enables the machine to be used, not only for training 
purposes, but for aerial gunnery and photography and 
for coastal reconnaissance and desert patrol. The 
company also produced during the year the ‘“ Queen 
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Wasp,” a wirelessly controlled target aircraft equipped 
with floats for use by the Fleet Air Arm. This machine 
is a wire-braced tapered wing biplane with an enclosed 
cabin and has been designed for catapult launching. 
It has satisfactorily completed its manufacturers’ 
trials, both as a seaplane and as a landplane. 
Saunders-Roe, Ltd.—At the East Cowes works of 
Saunders-Roe, Ltd., the scarcity of really skilled 
labour, experienced generally in the aircraft industry, 
was intensified by the refusal of men to come to an 
island because of imaginative disadvantages. As a 
partial solution of this difficulty the firm established 
a small factory at the Southampton Airport. In 
spite of this difficulty the firm produced twenty-four 
‘**London”’ boat seaplanes, together with a propor- 
tionate amount of spare parts. The design of this 
pattern of aircraft has developed since it was first 
introduced. In its most recent form the machine has 
an all-up weight of 22,000 lb., a range of about 1700 
miles, a duration of fifteen hours, a cruising speed of 
95-100 m.p.h., a top speed of 140 m.p.h., and a ceiling 
of about 17,000ft. It is driven by two ‘“ Pegasus ”’ 
engines of about 900 H.P. each. The machine is 
equipped with three Lewis guns, automatic pilot, and 
long-distance wireless telegraphy, and can carry 
nearly a ton of bombs. Sleeping and living accommo- 
dation and a galley are provided within the hull. A 





squadron of “ London” flying boats is now on its 
way to Australia to take part in the centenary cele- 
brations. 

Short Brothers, Ltd.—At the Rochester Seaplane 
Works activity during the year was mainly concen- 
trated upon the production of the “C” class of 
Empire flying boat for Imperial Airways in fulfilment 
of the original order for twenty-eight. Additional 
orders for boats of this type were received and will 
be completed in the early part of this year. Design 
work was begun on a development of the “ C ”’ class, 
which is due to be completed in the spring of 1940. 
These new boats will be driven by four Bristol 
“ Hercules ’’ engines of 1375 B.H.P. each and will 
weigh about 70,000 lb. No radical departures will 
be made in the general lay-out of the boats, but it is 
hoped that they will show a substantial increase in 
performance. On August 13th the lower component, 
the “ Maia,”’ of the Short “‘ Mayo ” composite marine 
aircraft made its first trial flight and on September, 
8th the upper component, the ‘‘ Mercury,” was simi- 
larly tested. It is stated that individually the two 
components have proved very satisfactory. They are 
now awaiting suitable conditions for carrying out 
composite and releasing trials. We illustrate the 
composite aircraft on page 18. 

(To be continued.) 








Naval Construction 


in 1937. 


By HECTOR C. BYWATER, A.I.N.A. 


CCORDING to the latest edition of the * Arma- 
{4 ments Year Book ”’ of the League of Nations, the 
world naval tonnage built and building rose from 
5,830,000 tons in 1934 to 6,162,000 tons in 1936. At 
the close of 1937 the aggregate figure must have 
increased very substantially with the additions made 
to their building programmes by the majority of the 
Naval Powers in that year. In the United Kingdom 
alone the new tonnage provided under the Navy 
Estimates for 1937 exceeds 250,000. The volume of 
naval work now in hand in this country is greater 
than that of any year since 1919, when the war-time 
programmes were being liquidated, and it will shortly 
be swollen by new contracts forthcoming under the 
1938 Estimates. During the past year five 35,000-ton 
battleships were begun by Great Britain, two by the 
United States, at least two by Japan, and one or two 
by Germany, and two similar vessels were launched 
in Italy. Clearly, therefore, the naval staffs of the 
world are in no doubt as to the continued necessity 
for capital ships, despite the problematic menace of 
air attack. The truth is that naval constructors are 
confident of their ability to design ships capable of 
surviving very severe punishment above and below 
water. Though the “ unsinkable”’ ship is doubtless 
a chimera, the few details of the British battleships 
now building which have become known do suggest 
a remarkable advance in that direction. These vessels, 
together with the cruisers and aircraft carriers begun 
during the year, conform in dimensions and arma- 
ment with the qualitative rules imposed by the 
London Naval Treaty, 1936, and now binding on all 
the major Powers save Italy and Japan. Outstanding 
features of current design are the relatively high 
speeds aimed at in capital ships, viz., 29 to 30 knots, 
and the abnormal percentage of weight devoted to 
their protection ; the temporary supersession of the 
“A” class, 8in. gun cruiser by the “ B”’ class Treaty 
design, restricted to 8000 tons and 6in. guns; and 
the almost general growth in destroyer dimensions, 
coupled with the reappearance of the torpedo boat 
type in several navies. 

British Empire. 

In a speech at Geneva on September 30th, Mr. 
Anthony Eden, the Foreign Secretary, mentioned that 
the aggregate tonnage of the principal types of war- 
ships then actually building for the Royal Navy 
exceeded 450,000 tons. This figure, he said, took no 
account of ships already launched during the year 
(1937), nor of a further 55,000 tons which would 
shortly be laid down. The last three naval pro- 
grammes partly completed or in actual execution in 
the United Kingdom represented a total expenditure 
of £130,000,000. This information has recently been 
supplemented by a statement from the Admiralty 
that the approximate value of the orders for new 
warships placed or to be placed in the current financial 
year is £58,875,000. Of this amount, orders placed 
with private firms total £52,700,000 ; the remaining 
construction is being carried out in the Royal Dock- 
yards. Important ships completed during the year 
were the cruisers ‘“ Southampton,” ‘‘ Newcastle,” 
“‘ Sheffield” —see page 6—‘“‘ Birmingham,” and 
“‘ Glasgow,” sister vessels of 9000 tons, with a speed 
of 32 knots and a main armament of twelve 6in. 
guns; the cruiser “ Aurora ’”’—see Supplement— 
fourth and last unit of the “‘ Arethusa ”’ class—5200 
tons, 32} knots, six 6in. guns; the flotilla leader 
“ Inglefield ”»—see Supplement—and eight destroyers 
of the “ Intrepid ’’ class. There remain under con- 





struction, on order, or about to be ordered the follow- 
ing vessels : 


Battleships. 
Vickers-Armstrongs, Walker-on-Tyne 
Cammell Laird, Birkenhead 
John Brown and Co., Clydebank 
Fairfield Company, Govan 
Swan Hunter, Wallsend-on-Tyne 


* King George V ”’.. 
** Prince of Wales " 
“ Anson ” 

“ Beatty ” 

** Jellicoe * 


Aircraft Carriers. 

Cammell Laird, Birkenhead 
Vickers-Armstrongs, Barrow-in-Furness 
Vickers-Armstrongs, Walker-on-Tyne 
Harland and Wolff, Belfast 


* Ark Royal ” 
** Tllustrious * 
** Victorious ”’ 
“ Formidable " 


“ Indomitable * Vickers-Armstrongs, Barrow-in-Furness 
Cruisers. 
** Gloucester " a Dockyard 
= Fairfield Company, Govan 


* Live 1 
= ten aml ss 
‘“* Edinburgh ~ 
“ Belfast ” 


Hawthorn Leslie, Newcastle-on-Tyne 
Swan Hunter, Wallsend-on-Tyne 
Harland and Wolff, Belfast 

“ Dido ” Cammell Laird, Birkenhead 

“ Euryalus”... ... Chatham Dockyard 

“ Naiad ”’ .-. «+. Hawthorn Leslie, Newcastle-on-Tyne 


** Phoebe " Fairfield Company, Govan 

** Sirius "’ . ... Portsmouth Dockyard 

“* Bonaventure ” Scotts’ Shipbuilding Company, Greenock 

“* Hermione ” Alex. Stephen, Govan 

i. a John Brown and Co., Clydebank 

“ Kenya .. «. Alexander Stephen, Govan 

“Mauritius”... ... Swan Hunter, Wallsend - on - Tyne 
(machinery by Wallsend Slipway) 

* Nigeria ” Vickers-Armstrongs, Newcastle-on-Tyne 
(machinery by Pa.sons Marine) 

“ Trinidad ™ ... Devonport Dockyard 


Destroyers. 
“ Tribal *’ claas : 


aan fi } Vickers-Armst rongs, Walker-on-Tyne 


* Cossack * 

ae | 28 } Fairfield Company, Govan 

ns ——.. eis }thornycroft and Co., Woolston 

: ng a PY es } stephen and Sons, Govan 

‘ et ak ~ } Denny and Brothers, Dumbarton 

“* Eskimo " Parsons Company, Wallsend-on-Tyne 
** Mashona " ... (hulls by Vickers-Armstrongs) 

a Panjabi BSS \scotte’ Shipbuilding Company, Greenock 
A sero * ae }swan Hunter, Wallsend-on-Tyne 


* Javelin ” class : 


“ Jervis” Hawthorn Leslie, Hebburn-on-Tyne 
** Jackal ”” John Brown and Co., Clydebank 
“* Jaguar” Denny and Brothers, Dumbarton 


Fairfield Company, Govan 
Swan Hunter, Wallsend - on - Tyne 
(machinery by Wallsend Slipway Com- 
any) 
Thornycroft and Co., Woolston 
J.S. White and Co., Cowes 
Yarrow and Co., Scotstoun 


“ Jamaica ”’ 
“ Janus ” 


** Javelin ” 
** Jersey ” 
‘* Jupiter ” 


* Kelly ” class : 


** Kelly ” Hawthorn Leslie, Hebburn-on-Tyne 
“ Kashmir” ... John Brown and Co., Clydebank 
“* Kandahar ” Denny and Brothers, Dumbarton 


“Kelvin” ... ... Fairfield Company, Govan 

“ Khartoum ”* . Swan Hunter, Wallsend - on - Tyne 
(machinery by Wallsend Slipway Com- 
pany) 9 

Thornycroft and Co., Woolston 

J. S. White and Co., Cowes 

Yarrow and Co., Scotstoun 


ie PNot yet ordered 
a” rere 
* Lookout” ... ... | 
“ Loyal” See peal 





” 
Submarines. 

“ Shark ”’ class : 
** Sterlet " Chatham Dockyard 

*“* Porpoise ”’ class : 
‘ Cachalot " Scotts’ Shipbuilding Company, Greenock 
‘tO’ ..; Chatham Dockyard 

“ Triton "’ class : 
‘** Triton " 
“ Triumph ” ... 
“ Thistle ”’ > Vickers-Ariostrongs, Barrow-in-Furness 
“ Triad ” 
“* Truant " 
“* Thetis " a3 
“ Trident ”’ . -Cammell Laird, Birkenhead 
*Taee””... 
“ Tribune ” 
“Tarpon ” Scotts’ Shipbuilding Company, Greenock 
“Tuna ”’ 
** Tigris © Chatham Dockyard 
’ “ Unity ” class : 
“ Undine ”’ se 
*“ Unity ” . - Viekers-Armstrongs, Barrow 
TR aS ke J 


Other new construction includes seven escort 
vessels, eleven mine-sweepers, eight patrol vessels, 
one destroyer depét ship, and two submarine depét 
ships, a surveying vessel, three river gunboats, and 
sixteen boom defence vessels, besides motor torpedo 
boats. 

In consequence of the Admiralty practice of with 
holding details of new ships until they are in com- 
mission, few authentic particulars can be given of the 
majority of the vessels listed above. The battleships 
‘** King George V ”’ and “‘ Prince of Wales ” were laid 
down on January Ist, 1937, and are due to be com- 
pleted in 1940. The “Anson,” ‘ Beatty.” and 
** Jellicoe,” begun during the spring and summer, 
should be ready early in 1941. The five ships are 
believed to be of uniform type, with a standard dis- 
placement of 35,000 tons, a speed of approximately 
30 knots, and a main armament of I4in. guns. As 
compared with the “‘ Nelson ”’ class, radical modifica- 
tions in design are to be expected, notably in the dis- 
position of the main armament. Protection against 
every method of attack will be exceptionally strong. 
There will be two funnels and two masts. 

During the year the first five cruisers of the 
‘‘ Southampton ”’ class were passed into service. They 
were fully described in last year’s review. All did 
well on trials and are proving very successful ships. 
The only obvious drawback is the towering super- 
structure, which is carried up to a great height 
forward and makes the ships conspicuous targets. 
Internally, they are said to be somewhat cramped, 
and in the later ships of the class it has been found 
expedient to enlarge the displacement to 9300 tons. 
while the two “‘ Improved Southamptons,” “‘ Edin- 
burgh ”’ and “ Belfast.”’ are to be ships of 10,000 tons. 
In these two vessels the anti-aircraft battery has been 
increased from eight to twelve 4in. guns. The 
‘Southampton ’’—see Supplement—is the _ first 
British cruiser whose original design included 
provision for the stowage of aircraft under cover, 
two seaplanes being housed in hangars on either 
side of the forward funnel. The unequal height 
of the funnels, and the pronounced rake of 
funnels and light tripod masts, in conjunction 
with the lofty tophamper forward, gives the ship 
a most unusual appearance. In this type an obvious 
attempt has been made to meet the demands of all 
the specialist branches—gunnery, torpedo, and 
aviation. It is therefore not surprising that the cost 
approaches £2,000,000. The actual figure for the 
“Southampton” is £1,958,126, of which the guns 
represent £65,000 and the aircraft equipment £55,700. 

During December orders for the four contract-built 
cruisers of the ‘ Fiji” class were placed as above. 
The fifth ship, “‘ Trinidad,” is to be built at Devon- 
port. They are the first cruisers to be designed 
within the limits of the 1936 Naval Treaty, which 
prescribes a maximum of 8000 tons and guns not 
exceeding 6-lin. In several foreign service journals 
the armament of these ships is returned as nine 6in., 
but this is entirely speculative and probably incorrect. 
The present policy of the Admiralty appears to be 
aimed at endowing all new ships with the utmost 
degree of fighting power consistent with other 
essential requirements. It is therefore to be expected 
that in all the cruisers now building and projected 
the proportion of armament to displacement will be 
higher than has been the practice in the past. On 
this account, details of the “Fiji” and ‘ Dido ™ 
types will be awaited with unusual interest. The 
* Dido ’’ and her six sisters are to displace 5450 tons, 
and will thus be little larger than the ‘“‘ Arethusas,”’ 
but their armament is reported to be more formidable 
than the six 6in. guns of the ‘“ Arethusa,’’ wfiose 
speed of 32} knots should also be exceeded. In these 
ships, as in all the others now building, electric 
welding is to be employed wherever practicable, 
experience having shown that this method results 
in an appreciable saving of weight without sacrifice 
of strength. Under the impetus of rearmament the 
rate of construction has been much accelerated. 
Whereas the 7000-ton “‘ Leander ”’ cruisers average:| 
three years to complete, the 9000-ton “‘ Southampton” 
and ‘* Newcastle’ were built in just over twenty- 
seven months. Destroyers of the 1350-ton type are 
now built in fourteen to fifteen months; even the 
large “ Tribals,” of 1850 tons, should be ready for 
their trials eighteen months after being laid down. 
Submarines of the 1520-ton type are completed in 
eighteen months. These are remarkable figures. 
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having regard to the comparatively sudden adoption 
of the rearmament plan, its imposing dimensions, and 
the consequential heavy demands it is making on 
industry. Once again the shipyards and engineering 
shops in the country are proving their immense value 
as a factor in national defence. 

The largest ship launched during the year was 
the aircraft carrier ‘ Ark Royal ’’—-see opposite page 


which went afloat at the Cammell-Laird yard, 
Birkenhead, on April 13th. Although the vessel 
was authorised under the Navy Estimates of 
1934, she was not ordered until April in the 


following year. The keel was laid on September 
16th, 1935, and when she entered the water eighteen 
months later her weight was 15,300 tons. As the ship 
is entirely novel in design, this was a noteworthy 
achievement. The ‘Ark Royal” is to have a 
standard displacement of 22,000 tons. The length 
overall is 800ft., the beam 94ft., and the draught 23ft. 
A conspicuous feature is the abnormal flare at the 
bows, to provide space for two accelerators. The 
hangars, which are understood to accommodate about 
seventy aircraft, are arranged in two series, one above 
the other, connected with the flight deck by three 
elevators. When in service the ship will have a com- 
plement of 1600, of whom 130 will be wardroom 
officers. In all the cabins provided for the latter hot 
and cold water is to be fitted. The propelling 
machinery consists of Parsons geared turbines 
stearned by high-pressure boilers and generating 
102,000 S.H.P. for a speed of 30-75 knots. An arma- 
ment of sixteen 4-5in. guns—a calibre new to the 
Navy—will be mounted on sponsons. The “ Ark 
Royal” is due to be commissioned in the early 
summer of 1938. No details are available of the four 
later aircraft carriers, “‘ Illustrious,” ‘‘ Victorious,” 
“* Formidable,” and ‘‘ Indomitable,” except that they 
will displace 23,000 tons and have a length of 753ft. 
between perpendiculars. The simultaneous con- 
struction of five large carriers, coupled with the report 
that the “ Furious,” ‘‘ Courageous,” and ‘‘ Glorious,” 
each of 22,500 tons, are to be modernised and retained 
in the Navy, foreshadows a very great expansion of 
the Fleet Air Arm, which has recently been divorced 
from the control of the Air Ministry and now has its 
own Chief of Staff at the Admiralty. Quite apart 
from the design of aircraft carriers, the progress of 
naval aviation has confronted the constructor with 
the problem of finding more and more space for air- 
craft in capital ships and cruisers. In the modern 
cruiser about 20 per cent. of the area of the weather 
deck is occupied by aircraft and their equipment. 
The “ Tribal” class destroyers, of which the first 
units will be running their trials early in the New 
Year, are among the most interesting ships of war 
now under construction. Nor is this merely because 
in size and fighting power they surpass all previous 
British torpedo craft. Conceived during the Mediter- 
ranean crisis of 1935-36, they represent a frank 
acceptance by naval opinion that like must be met by 
like, as well as a departure from the long observed 
tradition that in destroyers there must he a fairly 
rigid proportion of guns to torpedoes. There can 
be no doubt that the “ Tribals’ were designed as a 
counterweight to the exceptionally large destroyers 
which have been developed in certain foreign navies, 
and against which the average British vessel of 1350 
tons would stand a poor chance in action. Thus the 
usual proportion of guns to torpedo tubes has been 
reversed ; the displacement increased by 500 tons, 
and machinery provided for a speed which is not 
likely to be inferior to that of any foreign vessel 
when running under a full load. Tactically they 
must be considered as fleet gunboats, designed to 
overpower and break up by superior weight of gun- 
fire hostile destroyer formations. In this class the 
torpedo is definitely relegated to a subordinate réle. 
The sixteen units of the class have identical measure- 
ments :—Length p.p., 355ft. 6in.; beam, 36ft. 6in.; 
draught, 9ft.; displacement, 1850 tons. In the first 
seven, which were designed by the late Sir A. W. 
Johns, the estimated horse-power is 44,000 and the 
corresponding speed 36 knots. In the nine later 
boats, for which the present Director of Naval Con- 
struction, Mr. S. V. Goodall, is responsible, the 
machinery may be modified, but details have not yet 
been released. The main armament in all cases is 
eight 4-7in. guns, twin-mounted in gun-houses, with 
smaller A.A. guns and four torpedo tubes. The 
average cost will be £480,000, as compared with 
£325,000 for the preceding classes, “‘H ”’ and “I,” of 
1350 tons. Next in order follow the twenty-four 
destroyers of the ‘“‘ Javelin,” “‘ Kelly,” and ‘‘ Laforey ” 
classes, with a uniform displacement of 1690 tons and 
a length of 348ft., speed 36 knots, armed with six 
4-7in. guns and ten tubes. As the forty destroyers 
now under construction average 1740 tons, it is not 
improbable that a smaller type, of less than 1000 
tons, will be evolved in the near future for general 
utility purposes. Such a type has already appeared 
in France, Germany, and Italy, and there is much to 
be said in its favour. The quality of British destroyer 
construction was brilliantly vindicated last May, 
when H.M.S. “‘ Hunter ”’ struck a mine off the Spanish 
coast. This vessel, built by Swan, Hunter and 
Wigham Richardson, Wallsend-on-Tyne, had been in 
commission only seven months. Although the explo- 
sion practically wrecked the hull over a wide area, 
the ship remained afloat and was towed to Gibraltar. 
After temporary repairs she was towed the 1000 miles 





to Malta, where she is now being reconditioned. 
Those who inspected the damage on the “ Hunter's ” 
arrival at Gibraltar were astonished that she should 
have survived. 

Eighteen submarines are now under construction. 
The largest of these are the ‘* Cachalot ” and “ Seal,” 
last of a class of six minelaying boats, the prototype 
of which is the “‘ Porpoise.”” Begun in May, 1936, the 
“Cachalot ”’ was launched on December 2nd, 1937. 
Like her sisters, she displaces 1520 tons, has a speed 
on the surface of 15} knots, and is armed with a 4in. 
gun and six torpedo tubes, besides an outfit of mines. 
The “Seal” is to be completed before the end of 
1938. The ‘‘ Sterlet ”’ is the last of a group of twelve 
coastal submarines, ranging from 640 to 670 tons, 
with a capacity for quick diving. The speed is just 
under 14 knots, and the armament consists of a 3in. 
gun and six torpedo tubes, all in the bows. The 
“Triton” class, of which there are twelve 
units, represents the latest type of patrol sub- 
marine Particulars :—Length, 265ft.; breadth, 26ft.; 
draught, 12ft.; surface displacement, 1095 tons. A 
4in. gun is to be mounted and there will be six tor- 
pedo tubes. The nameship of the class is estimated to 
cost £347,900. It is of interest to mention that the 
“Triton ” was the last submarine to be designed by 
Sir A. W. Johns, whose genius for this special branch 
of construction was proverbial. Few details of the 
“Unity ”’ class are disclosed, but they are coastal 
boats displacing 540 tons on the surface and 741 tons 
submerged. 

Among the large number of light surface vessels 
under construction the escort vessels ‘‘ Bittern,” 
** Black Swan,” and ‘‘ Flamingo ” are of outstanding 
interest. The “ Bittern” displaces 1190 tons, is 
266ft. in length, and has machinery of 3300 8.H.P. 
for a speed of 18 knots. She is armed exclusively with 
4in. high-angle guns, six in number, a fact suggesting 
that her function in war would be the protection of 
convoys against overhead attack. Another note- 
worthy vessel is the 815-ton minesweeper “‘ Seagull,” 
launched at Devonport on October 28th. Her hull 
is welded throughout, and she has the distinction of 
being the first rivetless ship to be built for the Royal 
Navy. The submarine depét ship “‘ Maidstone ”’ was 
launched at Clydebank on October 2lst. She dis- 
places 8900 tons, has a speed of 17 knots, and is to be 
armed with eight 4-5in. guns. The original delivery 
date was November, 1938, but this has since been 
advanced six months and she will now be ready by 
May or June next. This is another striking example 
of the prowess exhibited by the shipbuilding industry 
in meeting the exacting demands of the rearmament 
programme. Apparently the motor torpedo boat, 
which in its modern form first appeared in the Navy 
in 1936, bas come to stay. Thirteen were included in 
the programme for that year, and ten others provided 
under the current Estimates. While the first six 
were of 15 tons, with a speed reputed to exceed 
40 knots and launching gear for two 18in. torpedoes, 
the later boats are understood to be larger, and 
several will carry 2lin. torpedoes. Naval opinion as a 
whole keeps an open mind as to the value of these 
craft, which have certainly demonstrated not only 
their seaworthiness, but their ability to maintain 
high speeds under adverse weather conditions. The 
original six made the voyage from England to Malta 
during the year without mishap of any kind, and are 
now attached to the Mediterranean command. 

It was announced at Canberra in August that 
three small vessels would be built at Cockatoo Island 
Dockyard, Sydney, ‘‘ for local seaward defence.”” No 
other details have so far been published. The cruisers 
‘“* Canberra ’’ and “ Australia ’’ are to be modernised 
and rearmoured. It may be added that the Australian 
defence vote in 1936-37 was £8,809,000, the highest 
peacetime expenditure in the history of the Common- 
wealth. 


United States. 


The keel of the battleship “‘ North Carolina’ was 
laid at Brooklyn Navy Yard on October 27th. She 
is the first capital ship to be started in the United 
States since 1920. A sister ship, the ‘“‘ Washington,” 
will be commenced at the Philadelphia Navy Yard in 
January, 1938. The decision to build both vessels 
in Government yards was taken in consequence of the 
‘* prohibitive ’’ tenders submitted by contractors. Dis- 
placing 35,000 tons, the ships are to be engined for 
a speed of 27 to 29 knots, and their protection will be 
of great strength. Since Japan has declined to accept 
the 14in. gun limit proposed in the London Treaty, 
the ‘‘ North Carolina ”’ and her consort are to be armed 
with nine l6in. guns in triple turrets. They will, it 
is estimated, cost not less than £12,000,000 each, 
and take at least 44 years to complete. The heavy 
cruiser ‘“ Vincennes” was completed during the 
year, and a sister ship, ‘“‘ Wichita,” was launched at 
Philadelphia on November 16th. They complete 
the total of eighteen heavy cruisers mounting 8in. 
guns to which the United States was entitled by the 
London Treaty of 1930. The last ships of the group 
displace 9950 tons, the machinery develops 107,000 
S.H.P. for a speed of 32-7 knots, and the armament 
includes nine 8in. guns and eight 5in. A.A. pieces. 
Protection is afforded by a 5in. armour belt amidships 
and two partial 3in. decks, with 5in. to 6in. armour 
on the turrets. As in the other cruisers of this group, 
accommodation is provided for four aircraft and two 
catapults. Most of the nine “light cruisers”’ of the 





‘* Brooklyn ”’ class are now afloat, and the nameship 
and the “ Philadelphia’? are running their trials. 
The others are the ‘“ Savannah,” ‘“ Nashville,” 
** Phoenix,” “ Boise,’ “‘ Honolulu,” ‘‘ Helena,” and 
** St. Louis.”” Particulars :—Length on water line, 
600ft.; breadth, 61lft. 6in.; draught, 19ft. 9in.; 
displacement, 10,000 tons ; geared turbines of 100,000 
S.H.P., 32-5 knots. The armament consists of 
fifteen 6in. guns in triple turrets, of which three are 
placed forward—the second superposed—and two 
on the quarterdeck. There are also eight 5in. A.A. 
guns. No details of protection have been released. 
The aircraft carriers “‘ Yorktown” and “ Enter- 
prise,’ of 19,900 tons, which were described im last 
year’s review, have been delayed as the result of 
restrictions imposed by N.R.A. legislation, but both 
began their preliminary trials during the year. 
Certain machinery defects were then revealed, which 
will delay commussioning until the coming summer. 
The smaller carrier “‘ Wasp,” 14,700 tons, is building 
at Quincy, Mass. At the close of the year forty-four 
destroyers were in various stages of construction. 
The majority are vessels of 1395 tons, with a speed of 
36-5 knots, and an armament of five 5in. guns and 
eight to twelve torpedo tubes. Thirteen, however, 
are vessels of the leader type—1850 tons, 37 knots, 
eight 5in. guns, and eight tubes. In this class the 
5in. guns are paired in splinter-proof gun houses, 
giving the ships the appearance of small cruisers. 
Twelve further destroyers are to be started in 1938. 
The sixteen submarines now building are a standard 
type of 1450 tons, speed unknown, with an armament 
of one 3in. gun and eight tubes. The programme for 
1938 comprises two battleships, two light cruisers, 
eight destroyers, and six submarines. 


Japan. 

In view of the strict secrecy, which Japan now 
observes with regard to her naval construction, there 
is an almost complete lack of new data on the subject. 
If, as is believed, new battleships and cruisers were 
begun during the year, nothing whatever is known 
about them outside Japan, with the possible exception 
of foreign intelligence bureaux. There are, however, 
indications that her new capital ships will mount 
16in. guns. Of the six cruisers of the “‘ Mogami” 
class, laid down in 1931-35, the nameship, the 
“*Mikuma,” and the “ Suzuya” are in service, and 
the “ Kumano,” ‘“ Tone,” and “ Tikuma’”’ are com- 
pleting afloat. These remarkable ships have been 
previously described, but their leading particulars 
will bear repetition :—Length overall, 639ft. 9in.; 
breadth, 59ft. 9in.; draught, 14ft. 9in.; displace- 
ment, 8500 tons; geared turbines of 90,000 8.H.P., 
33 knots. The armament comprises fifteen 6- lin. 
guns, eight 5in. A.A. guns, and twelve torpedo tubes. 
It need hardly be added that the protection is weak, 
for even Japanese constructors, ingenious though they 
be, cannot perform miracles. It has been ascertained 
that both the ‘‘ Mogami” and the “ Mikuma” 
developed serious leaks on their gunnery trials as the 
result of concussion, and have had to undergo exten- 
sive repairs. It is reported, but not yet confirmed, 
that in the last two ships the armament is reduced 
to twelve 6in. guns. The largest vessel completed 
during the year was the aircraft carrier “‘ Soryu,” 
10,050 tons, length 688ft. 6in., speed 30 knots. A 
sister ship, ‘“ Hiryu,” is reported to have been 
launched at Yokosuka on November 16th, and a third 
unit, ‘“‘ Koryu,”’ was laid down in 1937. The rapid 
growth of the fleet air arm, which has seven carriers 
built and building, and a strength of at least 650 first- 
line machines, is not the least striking feature of 
Japanese naval expansion. Other vessels under con- 
struction include eleven destroyers of 1500 tons and 
five submarines. These data, however, derive from 
1936, since when no returns have been received. The 
actual amount of new naval tonnage now in hand 
is therefore purely speculative. 


France. 

Visitors to the Coronation Naval Review at 
Spithead in May had an opportunity of viewing 
the ‘‘ Dunkerque ”—see Supplement—the world’s 
most modern capital ship and the first French 
vessel of this type to be completed for twenty-two 
years. This 26,500-ton ship, which was described 
in the previous review, attained on her trials’ 
last spring a speed of 31-5 knots, thus exceeding 
the contract speed by 2 knots. Her sister ship, 
“Strasbourg,” launched December 12th, 1936, is 
approaching the trial stage. Two larger battleships, 
‘Richelieu? and “Jean Bart,’ are constructing. 
The first was laid down at Brest in October, 1935, 
the second at St. Nazaire on January Ist, 1937. 


Particulars :—Length, 794ft.; breadth, 108ft. 3in.; 
draught, 26ft. 6in.; displacement, 35,000 tons ; 
The main 


machinery, 160,000 S.H.P., 30 knots. 
armament comprises eight 15in. guns in two quad- 
ruple turrets situated in the forepart of the ship, as 
in the “ Dunkerque”; fifteen 6in. guns in triple 
turrets ; and twelve 3-9in. A.A. guns. It is reported 
that the protective armour alone will account for 
15,000 tons of the displacement. In the French Navy 
Estimates for 1938 provision is made for two aircraft 
carriers, the first ships of this type to be specially 
designed in France. Their displacement is given as 
about 21,000 tons. During the year the cruisers 
“Gloire,” ‘‘ Marseillaise,”’ ‘‘ Montcalm,” and “ Georges 
Leygues,’’ were placed in commission, thus com- 
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pleting the group of six, of which ‘La 
Galissonniére *’—iliustrated below—and the ‘ Jean de 
Vienne ” were the forerunners They are vessels of 
7600 tons and 313 to 32} knots, mounting nine 
Gin. guns in three turrets, and constitute a most 
workmanlike and successful design. An improved 
tvpe of cruiser, ‘‘ De Grasse,’ was begun at Brest 


are all now in service. Displacing 608 tons, with a 
speed of 34-5 knots, and an armament of two 3-9in. 
guns and two torpedo tubes, they should be useful 
in performing many services in which it would be 
uneconomical to employ large destroyers. Six further 
vessels of this type, but some 400 tons larger, are 
building or projected. Eight submarines of 803 tons 








FRENCH CRUISER 


during the year, and a second ship is projected. ‘The 
** Mogador “ and * Volta,” the thirty-first and thirty- 
second units of the heavy flotilla leader class in which 
the French Navy specialises, are undergoing trials. 
Displacing 2884 tons, they are the largest representa- 
tives of their class. The contract speed is 38 knots, 
and they mount the imposing armament of eight 
5-5in. guns, many Smaller pieces, and ten torpedo 











“LA GALISSONNIERE "* 


and four of 1605 tons will be under construction in 
1938. Other work in hand includes twelve mine- 
sweepers of 630 tons and 20 knots, mounting two 
3-9in. A.A. guns. 


Italy. 


The most important events of the Italian naval 
year were the launching of the battleships ** Vittorio 




















ITALIAN CRUISER “‘“DUCA DEGLI ABRUZZI"’ 


tubes. Of the preceding group, “ Le Terrible ~ has 
attained the record speed of 45-25 knots. In the 
eleven destroyers now building and projected, there 
is a return to more moderate dimensions, 1772 tons. 
The twelve torpilleurs légers of the ** Pomone ” class 


Veneto” and “ Littorio,”’ the first at Trieste on 
July 25th, the second at Genoa on August 22nd. They 
had been nearly three years on the stocks, work on 
them having been slowed down during the period 
of the Abyssinian War. Official details are :—-Length 





overall, 774ft.; breadth, 103ft.; draught, 28ft.; dis- 
placement, 35,000 tons ; machinery of 150,000 S.H.P. 
(probable speed 32 knots). Armament :—Nine l5in. 
guns in three turrets, two placed forward; twelve 
6in. guns; and twelve 3-5in. A.A. The heavy 
armament and large propelling plant suggest that the 
protection may fall short of the standard prevailing 
elsewhere. An instance of drastic and apparently 
successful reconstruction is provided by the battle- 
ships ‘Cavour’ and “ Cesare,’’ which re-entered 
service in 1937 after a long sojourn in dockyard. 
Originally completed in 1914-15, the subjoined table 
gives their main characteristics before and after 
reconstruction :— 


Before. After. 
Length ... 575ft. 9in. ... 611ft. 6in. 
Breadth 92ft. ... O2ft. 
Draught. 28ft. 6in. ... SOft. 
Displacement 22,725 tons ... 23,622 tons 
S.H.P... 24,000 ... 75,000 
Speed... ... 21-5 knots 27 knots 


... { Ten 12-6in. 

...} Twelve 4-7in. 
...) Eight 3-9in. A.A. 
... | No torpedo tubes 


Thirteen 12in. 
Armament ... seg ~ pga 
| Thirteen 3in. 
_ Two torpedo tubes 
Details of the alterations in protection are not 
available, but it is to be assumed that this feature 
has been much improved. This is the boldest experi- 
ment in naval reconstruction which has yet been 
undertaken in any country, and the subsequent career 
of these vessels will be watched with interest. ‘Two 
contemporary battleships, ‘‘ Duilio”” and ‘ Dorea,”’ 
are now undergoing the same process of rejuvenation. 
The year also witnessed the completion of the eleventh 
and twelfth cruisers of the ‘‘ Condottieri ’’class, ‘‘Gari- 
baldi”’ and ‘‘ Duca degli Abruzzi’’—-see illustration. 
Whereas the type ship displaced 5069 tons, was 
engined for 37 knots, and mounted eight 6in. guns, the 
last two ships are of 7874 tons, with a speed of 35 
knots, and carry ten 6in. guns of a new high-velocity 
mark. The increase in armament has been obtained 
by mounting three guns in A and Y turrets. From 
the technical point of view, this group of light cruising 
ships is unsurpassed as regards design and engi- 
neering efficiency. The scantlings are perhaps lighter 
than would be acceptable to British Admiralty 
practice, but the earlier vessels have demonstrated 
their strength and seaworthiness for several years. 
Twelve destroyers of the ‘‘ Aviere ” class were begun 
during the year, and several have been launched. 
They displace 1620 tons and have Parsons or Belluzzo 
turbines of 48,000 S.H.P. for a speed of 39 knots. 
The armament is comparatively light :—Four 4-7in. 
guns and six torpedo tubes. In the past few years 
no less than thirty-two torpedo boats have been laid 
down, sixteen of which will be completed in the 
present year. They vary from 638 to 679 tons, the 
speed is 34 knots, and the armament comprises three 
3-9in. guns and four 18in. torpedo tubes. Motor 
torpedo boats have long been popular in the Italian 
Navy, and a very large programme of these craft is 
now in hand. Approximately sixty-five were begun 
in 1936-37. They average 30 tons and are credited 
with speeds up to 45 knots. Two torpedoes and several 
machine guns are carried. With the possible excep- 
tion of Russia, Italy is now the world’s leading sub- 
marine power. The latest returns give her eighty-six 
boats built and twenty building. Fourteen of the 
latter are vessels of 860 to 940 tons, with a surface 
speed of 17 knots. There are also three large mine- 
laying submarines completing afloat, and several 
coastal boats of the 620-ton “‘ Perla ”’ class. 


Germany. 
In view of the detailed analysis of the current 
German programme contained in a recent leading 
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article in THe ENGINEER (December 24th), only a 
brief survey of the vessels concerned need be given 
here. The following are under construction :— 
Battleships. 
{ 26,000 tons ; Jength, 741 ft. 6in.; breadth, 


‘Scharnhorst’? ...) 98ft. 6in.; speed, 30 knots ; armament, 
‘* Gneisenau ”’ s+) nine llin., twelve 5-9in., twelve 4: lin. 
OE ite a keane teach cane f 35,000 tons; length, 792ft.; breadth, 
ak hed Seta nas nn 118ft. lin.; speed, 30 knots; arma- 
“a .. (ment, eight 15in. and twelve 5-9in. 


Aircraft Carriers. 
“*" 5) «+f 19,250 tons; length, 820ft.; breadth, 
WRT top. wrk a 88ft. 6in.; speed, about 31 knots 

Heavy Cruisers. 
‘* Blicher’ ... ... { 10,000 tons; 639ft. 9in.; breadth, 70ft.; 
‘‘ Admiral Hipper"’~ Speed, 32-5 knots; armament, eight 
“7? ira ee ees ft 8in. and twelve 4: lin. A.A. 

Light Cruisers. 


“op J 10,000 tons ; 6in. guns 
L isto, pees 
“* oe" et Mie Soe : 
oN? : a { 7,000 tons ; 6in. guns 
Destroyers. 
Six . . ... {1,811 tons; 36 knots; armament, six or 
) eight Sin. guns, eight tubes 
Six . : ..) 1,625 tons; 36 knots; armament, five 


5in. guns, eight tubes 
Torpedo Boats. 
highteen 600 tons; one 4: lin. gun, six tubes 


Submarines (Completed and Building). 


Ten .. x . 740tons; 18 knots; one 4- lin., six tubes 

Twenty-one 517 tons; 16 knots; one 3-5in., five 
tubes 

Thirty ... ... ... 250 tons; 13 knots; three tubes 


Other construction includes twenty-four 600-ton 
minesweepers and a number of motor torpedo boats. 


Russia. 

Information received during the past year indicates 
that the Russian Navy is again becoming a factor of 
importance. Three battleships of 35,000 tons, to be 
armed with nine 16in. guns, are projected. A Russian 
naval mission visited the United States in 1937 to 
discuss the possible construction of one or two of the 
vessels in that country, but no decision has been 
announced. Even if the ships are laid down in 

tussia, a great deal of the material, including guns 
and armour, will be imported. The former cruiser 
** Admiral Kornilov,”’ 9000 tons and 30 knots, has 
been reconstructed as an aircraft carrier and renamed 
* Stalin.” At least four cruisers, mounting 7: lin. 
guns, are in hand, either as new or reconstructed 
vessels. Eight flotilla leaders of a very powerful 
type, known as the “ Leningrad ”’ class, are ready or 
completing, one of which, the ‘‘ Tashkend,” was 
launched at Leghorn, Italy, on November 21st. Dis- 
placement, 2900 tons ; speed, 35 knots; armament, 
five 5-lin. guns, six torpedo tubes. The Russian 
Navy is now credited with the remarkable total of 
149 submarines, of which 112 are completed. The 





largest are of 1200 tons, the smallest 200 tons, and the 
great majority have been laid down in the past five 
years. Whether the Russian submarine fleet has 
really attained this numerical strength will not be 
known until official returns become available, as, 
thanks to the Anglo-Russian Naval Treaty of 1937, 
they are likely to do in the near future. 


Other Navies. 


The training cruiser “ La Argentina,’ 6009 tons, 
building by Vickers-Armstrongs at Barrow for the 
Argentine Government, was Jaunched on March 16th. 
During the year seven destroyers for the same 
Government were put afloat—three by Vickers- 
Armstrongs, two by Cammell, Laird, Birkenhead, and 
two by John Brown and Co., Clydebank. These 
vessels, of 1375 tons and 35-5 knots, bear a close 
resemblance to the British “‘ Greyhound ”’ class. 

In December the Brazilian Government placed a 
contract with British firms for six destroyers, two to 
be built respectively by Vickers-Armstrongs, J. 8S. 
White and Uo., Cowes, and J. I. Thornycroft and 
Co., Woolston. ‘They will be very similar to the 
standard British 1350-ton class, and are estimated 
to cost nearly £400,000 each. 

The Netherlands flotilla leader, “Tromp,” was 
launched on May 24th. Although displacing only 
3350 tons, she carries six 5-9in. guns, eight light A.A. 
pieces, and six torpedo tubes, and has machinery of 
56,000 S.H.P. (Yarrow boilers), for a speed of 32-5 
knots. A new cruiser, 8000 tons and 33 knots, is to 
be laid down this year. With a view to reinforcing 
the East Indies Squadron, nine submarines are now 
building. Their completion will raise the number of 
Netherlands submarines to thirty-one. 

The Polish flotilla leaders, “‘ Blyskawica’’ and 
‘** Grom ”’—-see page 8—built by J. 8. White and Co., 
Cowes, were both completed during the year. Displace- 
ment: 2011 tons, 54,000 S.H.P.,39 knots, seven 4: 7in. 
guns, six torpedo tubes. For the same Government a 
2227-ton motor minelayer, 20 knots, was com- 
pleted in France, and three large submarines are 
building in Holland. Messrs. J. 8. White and Co. 
have been commissioned by the Polish Government 
to give technical supervision to the development of 
Gdynia, the new commercial port and naval harbour 
near Danzig, as a shipbuilding and repairing centre. 

Civil war is playing havoc with the Spanish Navy. 
The battleship ‘‘ Espana ”’ was destroyed by a mine 
in April, and two months later her sister ship 
“ Jaime I,’ sank in harbour after an internal explo- 
sion, but is being repaired. The 10,000-ton cruiser 
‘** Baleares,’ launched as far back as 1932, was com- 
missioned by the Nationalists during the year, but 
is without her aftermost turret, the armament thus 
being reduced to six Sin. guns. It would appear that 
work is proceeding slowly on three large submarines 
which were begun at Cartagena in 1935. 


Roads, Bridges and Tunnels in 1937. 


> 


TI\HE year 1937 was notable for the fact that 

increased attention was directed by various 
influential bodies to the manner by which the road 
system of this country is to be improved. There 
seemed to be a lessened insistence that direct action 
should be taken to reduce the number of accidents. 
That attitude contrasted rather sharply with that 
taken up by the public when the high rate of mortality 
first began to be recognised two or three years ago. 
The change appears to have come about as a result of 
an increasing unanimity of opinion that the design 
of highways and the number of accidents that occur 
upon them are closely interlinked. By segregating 
the various kinds of traffic, motors, bicycles, and 
pedestrians, and preventing the intermingling of 
vehicles travelling in opposite directions, it is argued, 
the number of accidents could be much decreased. 
Police-gathered statistics give very little support to 
that contention. Butincompiling the record no account 
is taken of the possibility in any particular case that 
a defect in the road lay-out may have made possible 
that failure of the human factor which in the police 
view was responsible for well over 90 per cent. of all 
accidents. The Ministry of Transport officially 
supports the view of those who compiled the statistics. 
But its action in recommending to road authorities in 
2 Memorandum on the Lay-out and Construction of 
Roads issued in February, types of highways and 
designs of junctions intended presumably to facilitate 
the free flow of traffic accords closely with the action 
other bodies would have taken in the interests of 
safety. Moreover, the Ministry is to some extent 
inconsistent in that it recommends to local authorities 
the use of “‘ accident ’’ maps, which draw attention to 
local “ black” spots and give evidence of the existence 
of road defects which can be remedied. Thus, it may 
be said, that although the Ministry pays lip service 
to the truth of the statistics, it has been forced by 
the ineffectuality of restrictive legislation appre- 
ciably to reduce the high rate of mortality to adopt 
in practice the principle that the way to increased 
safety lies in road improvement. 





The concentration of attention upon the design of 
highways was further intensified during the year by 
the action of the Ministry of Transport, in the spring, 
in taking over control] of 4500 miles of arterial roads. 
That action made it possible for organisations 
interested in road transport and road safety to become 
more vocal by concentrating control in a single 
authority instead of dissipating it among many. The 





British Road Federation, for instance, advanced a 
scheme for the construction of about 2000 miles of 
new arterial roads intended to draw traffic from the 
existing highways. The cost, it was argued, would 
prove less than that of raising the standard of the 
old roads and the result would be more satisfactory. 
In September a delegation of members of Parliament, 
road surveyors and representatives of local councils 
and motoring organisations spent a week in Germany 
studying the new German motorways, one of which 
is illustrated in an accompanying engraving. As a 
consequence the Road Group in the House recom 
mended the application of similar principles in this 
country and the planning forthwith of a national 
scheme of motorways for the exclusive use of moto 
traffic. In a number of leading articles discussing 
such plans we pointed out that they would be very 
costly and expressed a doubt whether in the result 
the country would be relieved of the necessity to 
improve existing highways to standards at least as 
high as those recommended by the Ministry. If that 
work was to be necessary, even if the new motorways 
were built, was it really worth the expense of con- 
structing the motorways ? It is much to be hoped 
that before work on any scheme of motorways is put 
in hand the present year will see investigations under- 
taken to determine what transference of traffic from 
the old to the proposed new roads is likely to occur ; 
and meanwhile that the Ministry will pursue a more 
vigorous policy of road improvement. ‘Two engrav- 
ings in a Supplement to this issue show types of 
motorway road crossings in Germany and America 
respectively. Such crossings would be required at a 
number of points of junction of our present main 
roads even if true motorways are not built in this 
country. A “ fly-over’’ of similar character is to be 
built on the Kingston By-pass near London in the 
near future. 

Though the arterial roads were thus under full 
discussion during 1937 and a fair degree of general 
agreement as to the high standards required was 
arrived at, the problem of city streets remained 
unsolved. Various measures, such as the 30 m.p.-h. 
limit and the provision of pedestrian crossings and 
pedestrian guard rails, have to a limited extent had an 
influence on the frequency of accidents. But they 
prove to be palliatives rather than cures for the real 
trouble. Short of the wholesale destruction and 
re-erection of large parts of congested cities, it is 
difficult to see how any great improvement of traffic 
flow or reduction of accidents is to be brought about. 
The report of Sir Charles Bressey and Sir Edwin 
Lutyens on London and its traffic is promised for early 
in the present year, and is awaited with great 
interest. Sooner or later, to judge from American 
experience, as related in a series of articles on 
““American Highway Practice,’ which we pub- 
lished during the year, it will become necessary to 
construct at great expense special “ outlet ’’ highways 
with many of the distinguishing qualities of arterial 
roads. They would carry traffic outwards from a 
point near the centre as far as the city’s edge without 
interfering with the local traffic in the ordinary streets. 
But traffic congestion did not become so acute in 
1937 as to demand their construction. 


London. 

We have before remarked in articles of this character 
that to-day tunnels and bridges are constructed more 
to facilitate road traffic than rail traffic. In the less 
well-developed countries of the world, large railway 
bridges are still required to be built. But in Europe 
generally the railway systems are already so well 
developed that they are not likely to be much 
extended. Conditions in and around London ijlus- 
trate the point. For nearly all the work finished, in 
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hand, or under contemplation is intended to facilitate 
road traflic. In the central area two bridges are now 
rebuilding ; the rebuilding of another was concluded 
during 1937 ; and one new bridge is under discussion. 
Further out, one bridge is being widened ; one tunnel 
is being constructed, and a scheme for another tunnel 
has been worked out. 

Little reference need be made to the Charing Cross 
Bridge. Sooner or later this structure will have to be 
built, but there seems to be small chance that any 





cables are rigidly fixed to their heads. Under the 
effects of unbalanced loading or changes of tempera- 
ture, the towers tilt, but thiough so small an angle as 
to be imperceptible. The design of the bridge and 


its erection were fully described in our issues of 


August 7th, 1936, and May 7th, 1937. A paper giving 
full details of the work was read before the Institution 
of Civil Engimeers by E. R. Buckton and H. J. 
Fereday on December 14th last. This new bridge is 
illustrated in a Supplement to this issue. 
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AIR LOCKS AND CRANE FOR DARTFORD-PURFLEET TUNNEL WORKS 


decision will be reached at an early date. The only 
matter affecting it during the year of any importance 
was the import of a reply by the Minister of Trans- 
port to a question in the House of Commons in June. 
The London County Council, he said, had been 
informed that if it decided to proceed with the 
scheme, that scheme would rank for the most favour- 
able treatment accorded to major works of improve- 
ment in the urban areas. 

Nor need much be said about Waterloo Bridge. 
Almost the last vestiges of Rennie’s structure dis- 
appeared during 1937. Work upon the new bridge 
was only just begun. Peter Lind and Co., Ltd., of 
Westminster, the mew contractors, were con- 
cerned since their tender was accepted in the late 
summer in work of a preparatory nature only. Piles 
have been driven into the river bed at the sites of 
several of the piers on the southern side, and an access 
structure is being built. The new bridge is to have 
two carriageways, each 27ft. wide, separated, not by 
a central strip, but by a number of central refuges, 
4ft. wide. The footways will be each I1ft. wide. 
There are to be five spans of 238ft. each, consisting 
of two arches connected underneath by a flat soffit, 
and the work of erection is expected to take 2} years 
to complete. The estimated cost is £670,000, and 
the Ministry of Transport agreed late in the year to 
make a grant of 60 per cent. towards this sum. 

Wandsworth Bridge also is to be rebuilt. The old 
structure, erected in 1873, was demolished. As it 
had a carriageway only 18ft. in width and the total 
weight of vehicles crossing it was limited to 5 tons, 
it was quite inadequate to meet present-day require- 
ments. Nor was it a structure of such beauty that 
much sorrow need be felt at its gomg. The new bridge 
is to be a cantilever structure with three spans, the 
central one, 283ft. long, giving a headway of 21ft. 
above Trinity high water. It has been designed by 
Mr. T. Peirson Frank, chief engineer to the London 
County Council, in collaboration with Mr. E. P. 
Wheeler, architect to the Council, The contractors 
are Holloway Bros. (London), Ltd., and the estimated 
cost £400,000. Cofferdams for the new _ bridge 
abutments have been completed, and also the north 
river pier cofferdam, where concreting is already well 
advanced. A big scheme for the improvement of the 
approaches, particularly those on the southern side, is 
under discussion in connection with the rebuilding of 
the bridge. 

The new Chelsea Bridge, which is illustrated in 
a Supplement to this issue, was opened on 
May 6th. It replaces an old suspension bridge, 
originally opened to traffic in 1858, which was subject 
to a load restriction of 5 tons, and was too narrow to 
meet modern requirements. The design of the 
new bridge, for which Messrs. Rendel, Palmer and 
Tritton, of Westminster, were the engineers, is of 
interest. It is a suspension structure with a central 
opening of 332ft. and side spans of 153ft. It carries 
a roadway of 40ft. width and two footpaths, each 
13ft. Llin. wide. Its construction is unusual in that 
the cables are not anchored in the usual manner on 
each shore, but are fixed to the ends of stiffening 
girders supporting the deck, which are thereby put 
in compression. Nor are the towers rigidly fixed to 


the piers. They are hinged at their bases and the 








Further up the Thames the most important 
work now being carried out is the widening of 
old Richmond Bridge. In that town of historical 
associations, it was unthinkable that the ancient and 
picturesque bridge should be replaced by a modern 
structure. But the amount of traffic using the bridge, 
its narrowness, and the small accommodation for 
pedestrian traffic, combined to require that something 
should be done. All the original stones from the 
upstream side of the bridge are being removed, care- 
fully marked, and stored. The roadway is to be 








widened to 21ft. from 16ft. 10in., and there are to be 
two 7ft. 6in. pavements instead of a narrow strip on 
each side. The approach roads at each end are to be 
widened to a similar dimension. All the old stones, 
except for the very few which will prove unfit for 
further service, will then be replaced in position, so 
that the original appearance of the bridge will remain 
almost unaltered. The course that the work was to 
take was described in an article descriptive of the 
bridge in our issue of April 16th. The bridge has 
five river spans, 45ft., 50ft., 60ft., 50ft., and 45ft. 
respectively, and the approaches are supported on 
arches. It has a pronounced hump over the central 
arch. Work was begun rather late in the year. The 
upstream faces of the approaches were dismantled. 
Of five new arches for the Richmond approach, four 
are already built up to springing level. On the 
Twickenham side, five out of six piers for the five 
brick arches were built up to springing level, and the 
arches upon them completed. On these arches and 
on the shoreward end of this approach, the retaining 
wall to form the widened approach has already been 
built. It consists of a 9in. brick facing dovetailed to 
a concrete backing and hand-made bricks of a colour 
specially selected to give an antique appearance 
have been used. The abutments on each side of the 
river were partly surrounded with Larssen sheet 
steel piling closed in places by cross walls of material 
chemically consolidated where the ground proved 
suitable. The upstream faces are now being dis- 
mantled and the erection of timbering inside the abut- 
ment cofferdams is proceeding. ‘Two stiff leg elec- 
trically operated derrick cranes were erected on timber 
pile dolphins in the river to span all four piers and 
both abutments, and sheet piling is now being driven 
to form cofferdams around the four piers. The con- 
sulting engineer for the work is Sir Harley Dalrymple 
Hay, and the contractors the Cleveland Bridge and 
Engineering Company, Ltd., of Darlington. 

During the year consideration was given by the 
London County Council to the urgent need for 
improved cross-river traffic facilities below Tower 
Bridge. In November the Council decided to seek 
powers for the construction of a second Blackwall 
tunnel to be situated some 800ft. downstream from 
the present tunnel. It would be for the use of 
vehicular traffic only and would have a carriageway 
width of 20ft. The cost was estimated by the 
Highways Committee at about £3,088,000 gross. 
The scheme under consideration provides for the 
construction of adequate approaches, and if and when 
the tunnel is completed one-way working in the two 
tubes would be adopted. 

Further downstream work is proceeding on the 
only under-river tunnel at present under construction 
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in this country. It is being driven to connect the 
Kent shore near Dartford with the Essex shore near 
Purfleet. The length of the tunnel will be about 
1 mile and the carriageway width 20ft. The engineers 
to the scheme are Messrs. Coode, Wilson, Mitchell 
and Vaughan-Lee, in conjunction with Messrs. Mott, 
Hay and Anderson. Work during the year was con- 
fined to operations in connection with the con- 
struction of a pilot tunnel 12ft. in diameter and 
900 yards long between two shafts, each over 100ft. 


such as those for bridges over the Severn, the Tay, 
and the Forth, are held up as the Government has 
declared no grants can be forthcoming towards their 
costs until the pressure of rearmament expenditure 
is over. Their protagonists continue, however, 


to press the advantages of the schemes and claim 
that the structures would have strategie value in 
time of war. 

At the end of August the Glasgow Corporation 
accepted by a majority of only two votes the recom- 








It will be possible to retain the original masonry 
towers and viaducts, but the wrought iron chains 
and the floor of the 580ft. main span are to be taken 
down and replaced. The design will be altered as 
little as possible. Instead of the two 7ft. 9in. carriage- 
ways existing at present, there will be one only, 23ft. 
wide, and two footways, each 5ft. wide. Arched 
openings in the towers are to be widened to facilitate 
the passage of large vehicles. It is expected that 
the reconstruction work will require 2} years to 





ERECTION OF SMALL TIMBER BRIDGE FOR PARIS EXHIBITION 


deep on each side of the river, and the excavation 
of a shield chamber 35ft. in diameter. at the foot 
of each shaft. The contract for this work was 
awarded to Charles Brand and Sons, Ltd. So far 
these contractors have completed the approach road 
on the Kent side, up to formation level between 
Bow Arrow-lane and Moody’s-lane for the full 
width of 120ft. The working shaft on this side has 
been sunk to its full depth, and passages leading to 
the line of the tunnel are nearing completion. Work 


Stiffening Truss 
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mendation of its Streets and Buildings Committee 
that the tender of the Cleveland Bridge and Engineer- 
ing Company, Ltd., of Darlington, for the construction 
of the Finnieston bridge across the Clyde should be 
accepted. The tender was for £622,847, and the 
Ministry of Transport has agreed to a grant of 60 per 
cent. of the cost of the bridge. The Finnieston 
bridge has been under discussion for over ten years‘ 
and over £500,000 has already been spent on clearing 
the sites on the two sides of the river and purchasing 
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complete. Except for short periods it will be so 
carried out that it will not be necessary to close the 
bridge to traffic. It is imteresting to recall that 
twenty years ago as a result of the failure of certain 
tiebars on this bridge tests were carried out to 
ascertain the strength and condition of the metal. 
‘| hese tests were described in our issue of July 19th, 
1918, and led to the conclusion that the bars had 
failed from fatigue. In consequence an annealing 
furnace was laid down at a workshop near the bridge 
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has proceeded rather more rapidly on the Essex side, 
where the nature of the ground is less difficult. The 
working shaft and passages to the line of the tunnel 
are complete, and about 150ft. of the pilot tunnel 
has been done by hand. A shield chamber for the 
erection of the pilot shield has been formed, and 
driving under the river is expected to begin early 
this month. On each side of the river the contractors 
have erected very complete compressed air plant, 
dressing rooms, air locks, and appurtenant apparatus. 
In an early issue we intend to publish a description 
of the main air-compressing machinery. 

It will be noticed that whereas the tunnel is to 
have only one carriageway with a width of 20ft., 
the approach road is being constructed to an 
altogether greater scale. It may, we think, be reason- 
ably concluded that it is the intention in the future 
when the growth of traffic dictates, to drive a second 
tunnel under the river and thereafter use the tunnels 
for one-way traffic. Nor is it any secret that certain 
difficulties have been encountered on the Kent side 
owing to the bad nature of the strata pierced. These 
difficulties were anticipated. Incidentally, it is 
interesting to note that despite the bad nature of 
ground, working pressures have been considerably 
less than those to be expected from the theoretical 
head of water in the ground. To date the expected 
maximum of 501lb. per square inch has not even 
been approached, and pressures up to only about 
35 Ib. per square inch have been required. An 
accompanying engraving shows the air locks and 
other works on the Kent shore. 

England, Scotland and Wales. 


Outside the London area there 
interest in this country to record. 


is not much 
Several schemes, 


of 


ELEVATION 
ZAMBESI 


property and land. It now seems possible that work 
upon its construction may really begin. 

During 1936 Telford’s Menai Bridge was damaged 
by a storm. In February, 1937, the Minister of 
Transport announced in the House of Commons 
that it would be reconstructed so that all types of 
modern road vehicles would be able to use it. Very 
fittingly, Sir Alexander Gibb and Partners, of 
Westminster, a firm of consulting engineers which 
has a family association with Telford, were chosen 
to develop a scheme. Late in the year the Minister 
further announced that tenders were to be caiied 
for and that the cost was estimated to be £228,000. 





RIVER 


and the bars were removed in small lots at a time 
and heat-treated. 


Europe. 

Only one bridge of large size was completed in 
Europe during the year. The Storstrom bridge in 
Denmark connects the islands of Falster and Masnedo 
and is about 2} miles long. A shorter bridge connects 
Masnedo to the main island, Zealand, on which Copen- 
hagen is situated. The Storstrom bridge carries a 
single railway track, a roadway 18ft. 44in. wide, and 
an 8ft. 24in. footway for pedestrians and cyclists. 
As a result of its completion the journey time between 
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Copenhagen and Gjedser—from which there is a sea 
connection to Germany—has been reduced by nearly 
an hour. Through the strait across which the bridge 
is carried there pass about 15,000 ships every year. 
For their accommodation there are three spans of 
335ft., 447ft., and 335ft. respectively over the 
navigation channel. The central span gives a clear 
headway of 86ft. These spans are made up of steel 
plate girders reinforced with a polygonal arch. The 
forty-seven approach spans are steel plate girders of 
the deck cantilever type. The contract for the bridge 
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steel structural part of the bridge began before the 
end of the year and the structure is scheduled to be 
completely erected early next year. The Beit 
Trustees have entrusted the erection of the bridge to 
Dorman, Long and Co., Ltd., of Middlesbrough, and 
the same firm will supply the steel work and the steel 
cables which will be fabricated in this country. Mr. 
Ralph Freeman, of Sir Douglas Fox and Partners. 
who, it will be recalled, designed the Sydney Harbour 
bridge, developed the design for the one under con- 
sideration which is to be known as the Otto Beit 
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that a certain amount of angular distortion can occur 
without affecting the stability of the bridge. All the 
steelwork, amounting to some 3400 tons, was manu- 
factured by the Tata Iron and Steel Company, and 
fabricated by the Braithwaites, Burn and Jessop Con- 
struction Company. The consulting engineers were 
Messrs. Rendel, Palmer and Tritton, of Westminster. 
The total cost is estimated to reach Rs. 60 lakhs, 
or about £450,000. The bridge is illustrated by an 
engraving in the Supplement. 

The same firm of consulting engineers is dealing 
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TYPICAL SECTIONS THROUGH LINCOLN TUNNEL, NEW YORK 


was let by the Danish State Railways to Dorman, 
Long and Co., Ltd., of Middlesbrough, and the work 
was begun in 1933. Dr. Anker Engelund acted as 
consulting engineer and the construction work was 
carried out under the superintendence of Mr. H. 
Flensborg, chief engineer of the Danish State Rail- 
ways. We described the design of the bridge in our 
issue of May 12th, 1933, and the progress of the work 
has been mentioned in our afinual reviews of bridge 
construction in the first issue of each year since that 
date. An accompanying aerial photograph gives a 
good impression of the situation of the bridge in 
relation to the land on each side, and another view of 
the bridge is reproduced on this page. 

No review of bridge cons.ruction in 1937 would be 
complete without some mention of a_ timber 
structure erected in Paris in connection with the 
Exhibition. In comparison with the other bridges 
described in this article, it was a very small structure. 
But its interest lay, not in its size, but in the manner 
of using timber in a way similar to that in which steel 
plates are utilised. Heavy timbers were altogether 
dispensed with and no morticing or similar expensive 
work was necessary. Only sawing and boring were 
required. Where large sections were called for they 
were built up by bolting together a number of deal 
boards to the required thickness. In general boards 
of only #in. thickness were used. But in the con- 
struction of an arch 213ft. long by 26ft. 4in. wide oak 
boards 1}in. thick were used and were bolted together 
up to a total thickness of 3ft. A full description of 
the structure was given in our issue of May 28th, 
1937, and two engravings reproduced in this article 
give an impression of the manner in which the timber 
was used. 


Africa. 


A new road bridge is to be constructed over the 
Chirundu Gorge on the Zambesi River, and work upon 
it has already begun. An accompanying drawing 
kindly supplied to us by the consulting engineers, 
Sir Douglas Fox and Partners, of Westminster, shows 
the design of the structure. It is to be a suspension 
bridge, crossing the river in a single span of 1050ft., 
and the towers from which the cables will hang are 
to be 125ft. high. The cables, placed outside the 
stiffening trusses, will be 35ft. apart and the trusses, 
14ft. deep, will be 30ft. apart. A single concrete 
roadway, 18ft. wide, and two 3ft. timber footpaths will 
cross the bridge at a height above normal river level 
of nearly 50ft. The towers, as shown by the drawing, 
will be founded on sandstone. At one end the struc- 
ture is approached by four short spans of about 40ft. 
each. The bridge is designed to meet the Crown 


Bridge. When built, the bridge will facilitate road 
transport between Salisbury, in Southern Rhodesia, 
and Lusaka, Kafue, and other places in Northern 
Rhodesia. 
Asia. 

Late in the year a new railway bridge over the 
river Meghna at Bhairab Bazar, in Bengal, was 


formally opened and named the King George VI 
Bridge. Work on this structure was begun late in 


1935, and the first trains passed over it last Septem- 
ber. It has seven river spans, each 331ft. long, and 
six approach spans of 105ft. The steelwork is sup- 
ported upon masonry piers built on special founda- 
tions, which were formed by open dredging in 60ft. 
of water and through 80ft. of sand and clay below 
the bed of the river. The district being subject to 
earthquakes, the piers have been constructed in the 








Agents’ “ Heavy” type loading. Work upon the 


manner shown in an accompanying engraving, so 


with the construction of the Howrah Bridge across 
the Hooghly River, between Calcutta and Howrah, 
and the contractors are the Cleveland Bridge and 
Engineering Company, Ltd., of Darlington. This 
bridge, which was described in our review of 1936, 
will be of the cantilever type with a main span of 
1500ft. between centres of towers. The cantilever 
arms, 468ft. long, will carry a suspended span of 
564ft. Each anchor arm will be 325ft. long, and the 





towers will rise to a height of 270ft., above the road- 





FINISHED SECTION OF LINCOLN TUNNEL 


way level. The bridge is to carry a 71ft. road and 
two 15ft. footways. The main towers are to be 
carried on single monolithic piers of cellular con- 
struction, founded in a stratum of stiff clay under- 
lying alluvial deposits. During 1937 the work carried 
out was confined to the sinking of these monoliths. 


America. 
In the New World there are always large structures 
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under erection and schemes in contemplation for 
works of large magnitude. But it would be impossible 
in such a survey as this to refer to more than an out- 
standing few. The work of greatest interest to engi- 
neers in this country is probably the Lincoln vehicular 
tunnel under the Hudson River. It links the mid- 
town section of the borough of Manhattan, New York, 
with Weehawken, on the New Jersey side. When 








Collins Landing to Wells Island. The Canadian 
bridge, too, would be a high-level suspension struc- 
ture, 750ft. main and 300ft. side spans, approached 
by 2100ft. of viaduct, including a 300ft. plate girder 
arch and a 600ft. truss span on three piers. It would 
connect the mainland to Hill Island over three small 
islands. The international bridge would be a com- 
paratively small affair, 90ft: clear span and 15ft. 





approach spans of 60ft. The steelwork is designed 
to carry two lines of traffic, each composed of four 
axle loads of 4 tons each, together with a pedestrian 
loading of 100 Ib. per foot. As will be seen from the 
accompanying engraving, the actual structure of the 
bridge has a straightforward design of no great 
interest. It may be mentioned, however, that since 
it was erected by cantilevering out, the bottom booms 








complete the work will consist of twin tubes under 
the river each taking one-way traffic. The first tube 
was opened to traffic on Wednesday, December 22nd, 
but the other was only started last year, and is not likely 
to be finished before 1940. The tunnels are situated 
3 miles north of the existing Holland Tunnel, and 
7 miles south of the George Washington Bridge, 
and when both are in operation they should be 
capable of handling 10,000,000 vehicles per year. 
The tubes, owing to slight differences of lay-out, are 
of different lengths. The southern one is 8215ft. 
and the other 7400ft. long. Both have the same under- 
water length of 4600ft. Over the greater part of their 
lengths the tunnels pass through silt and soft material. 
But there is 785ft. of boring through rock and 238ft. 
of rock cut. The outside diameter is 3lft. over the 
greater part of the length, the tunnels are 75ft. below 
mean high water, and have not less than 20ft. cover 
of Hudson silt. The south tube, already con- 
structed, has a cast iron lining, except at mid- 
stream, where the sump section is formed of cast 
steel, and in certain other sections, amounting in 
all to 230ft. The roadway is 2Ift. 6in. wide 
and the height to the ceilmg 13ft. 74m. Moulded 
glass tiles were used to form the ceiling. There is 
one ventilation buildmg on the New Jersey side, and 
two on the New York side. Fresh air is blown in 
through a duct underneath the roadway and foul 
air exhausted from the duct above the ceiling. The 
tunnels are to be lighted with sodium vapour lamps. 
Tunnelling started in 1934, and, as was to be expected 
considering that soft material is encountered, has 
been and is being carried out by the use of shields. 
The work is being done by the Mason and Hanger 
Company, Inc., and the cost is estimated at 6,452,300 
dollars. An accompanying line engraving shows 
typical sections through the completed tunnel, which 
was described in our issues of September 10th and 
17th, and a photograph of a completed section is also 
reproduced. 

On the same Continent proposals for a bridge 
across the St. Lawrence below Kingston, Ontario, are 
being discussed. It would be named the Thousand 
Islands Bridge, and would cost 2} million dollars 
to construct. Three structures would be required, 
one wholly on American, one wholly on Canadian, 
and one partly on American and partly on Canadian 
ground. According to present plans, the first- 
mentioned would be a high-level suspension structure, 
with an 800ft. main span and 350ft. side spans, 
approached by a 3000ft. viaduct and would connect 








REWA RIVER BRIDGE, FiJi 


above the water level, conneeting Wells Island to 
Hill Island. 
Fiji. 

As described in our last issue of 1937, a bridge was 
constructed during the year over the Rewa River, in 
the Fiji Islands, to relieve congestion at a vehicle 
ferry. The bridge, which was designed by Messrs. 
Rendel, Palmer and Tritton, of Westminster, con- 
sists of twelve spans, each of 120ft., and three 





of the girders were specially stiffened to take the com- 
pressive stresses thus laid upon them. The bridge is 
carried by pairs of cylinders set at 21ft. centres, and 
the pier foundations are 12ft. in diameter, with walls 
2ft. Gin. thick. Above high water the piers corsist 
of circular concrete columns, 8ft. in diameter, con- 
nected by reinforced concrete ties and diagonal 
bracing. Considerable difficulties were overcome im 
finding foundations, to which reference was made in 
our article last week. 








The Physical Society’s Exhibition. 


No. 


‘ROM Tuesday to Thursday of this week the 
Physical Society’s twenty-eighth annual Exhibi- 
tion was held at the Imperial College of Science, 
South Kensington. Scientific instruments and appa- 
ratus were shown by eighty firms in the trade section 
and thirty-seven stands in the research and educational 
section were occupied by various Government and 
other organisations, the research departments of 
manufacturers, individuals engaged in research, or 
connected with technical colleges. Most firms usually 
represented were in evidence, and many of the exhibits 
were claimed to be new. Following long-established 
custom, two discourses were delivered in the Physics 
Lecture Theatre, the first on the day of opening on 
‘“* Diving in Deep Water and Shallow,” by Captain 
G. C. C. Damant, and the second on the day following 
on ‘The Mechanical Amplification of Small Dis- 
placements,” by Professor A. F. C. Pollard. Another 
feature was the usual competition for apprentices 
and learners which is held each year with the object 
of encouraging craftsmanship and draughtsmanship 
in the scientific instrument trade. The judges 
appointed by the Council of the Physical Society on 
this occasion were Dr. C. VY. Drysdale, Dr. H. J. 
Gough, Professor A. F. C. Pollard, and Mr. W. G. 
Collins. In the Chemistry Department adjoining the 
part of the Imperial College in which the Physical 
Society’s Exhibition was in progress, the Science 
Masters’ Association held its annual meeting and 
exhibition, which fellows of the Physical Society 
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interested in teaching were invited to attend. As is 
usual in these days, most exhibits were of an elec 
trical nature. 

Recurrent surge oscillographs, shown by the British 
Thomson-Houston Company, are not unfamiliar to 
our readers, but they are claimed to present improve- 
ments on those we have described. One enables 
surge phenomena of short duration to be seen and 
measured. A recurrent impulse of low voltage is 
produced at a frequency of 1000 cycles per second, 
and its effects are examined upon the screen of a 
cathode ray tube, seanned at the same frequency, 
so that a stationary image is produced. A time scale 
of about 24 mm. per micro-second is attainable. 
Demonstrations showed waves reflected from the 
end of a cable under open circuit, closed circuit, and 
with various impedances at the far end. Another 
surge oscillograph is a portable apparatus (Fig. 1). 
which renders visible the effects of surges upon elec- 
trical plant and may be conveniently used for test- 
ing equipment installed on site. A recurrent impulse 
of low voltage is produced at supply frequency, and 
its effects are examined, as in the other case, by a 
cathode ray tube scanned at similar frequency, when 
a stationary image is obtained on the sereen. The 
time scale obtainable in this case is 1-3 mm. per micro- 
second. Phase control enables the whole disturbance 
produced at any point in a winding by the incidence 
of an impulse upon the terminals to be examined. 
A portable surge oscillograph impulse generator is 

















FiGs. 1 AND 2—PORTABLE SURGE OSCILLOGRAPH AND IMPULSE GENERATOR—B.T.H. 








14 





shown in Fig. 2. An article on the measurement. of 
surge voltage distribution with B.T.H. cathode ray 
apparatus will be found in THE ENGINEER of April 
24th, 1936. 

Alternative methods of obtaining arc ignition in 
pool cathode tubes were demonstrated. In a mercury 
vapour rectifier having a cathode in the form of a 
mercury pool, the current flows as an arc between the 
anode and cathode, and to start the arc it is first 
necessary to form a cathode spot on the mercury 
surface. In accordance with the best-known method 
of doing this, an ignition electrode is made to dip into 
the mereury and when it is withdrawn an arc is formed. 
The alternative methods that were demonstrated do 
not involve the use of moving parts, and by the con- 
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Three recently developed four-speed controllers 

all designed primarily for machine tools driven by 
pole-changing squirrel-cage motors-—were shown by 
the Igranic Electric Company, Ltd., of Bedford. 
They are for controlling motors up-to 3 H.P. without 
an intermediate automatic starter, but if overload 
and no-voltage protection are required, it is a simple 
matter to feed the controllers from a ‘‘ direct-on-the- 
line * contactor starter. For the sake of this descrip- 
tion, the controllers may be designated (a), (b), (c). 
In the first case a cam-operated controller with reverse 
current braking is operated by a shaft carried 
inside another. The outer tube has four positions 





to give four speeds, and the inner three posi 
tions, marked ‘* Run,” ‘* Off,” and ‘“ Brake.” 


The live line tester (Fig. 5) was one of the exhibits 
of Ferranti, Ltd., of Hollinwood, Lancs. It is used 
to ensure that insulators on an overhead line are 
replaced before they deteriorate to a dangerous extent, 
By giving the potential distribution along an insulator 
string, it enables a faulty unit to be detected. The 
device consists of a small electro-static voltmeter 
mounted on the end of a long insulating stick with 
testing spikes, so that the voltmeter may be con- 
nected across the insulator units. To inerease the 
range of the voltmeter to a suitable value, a condenser 
of high dielec. ric streng:h is connected in series with it. 
Another object of the condenser is to give safety, as 
the difference between the spark-over voltage and the 
full-scale reading of the voltmetet is not very great. 

















FiG. 3—MOTOR CONTROLLER—IGRANIC 


trol of an auxiliary cireuit the are may be struck with 
precise timing as often as desired. Briefly, the 
methods are (1) the application of a high voltage 
impulse applied to an electrode external to the 
mercury pool; (2) the passage of a current through a 
high resistance igniter dipping into the mercury ; 
and (3) the passage of current through an independ- 
ently heated low-resistance igniter, also dipping into 
the mercury. 

A shield grid thyratron exhibited by the B.T:H. 
Company has for its object to reduce the grid current 
of a thyratron to a very low value. As is well known 
in a hot cathode thyratron of the ordinary type, the 
discharge between the anode and cathode con- 
trolled by impressing suitable voltages on the grid. 


is 





FiG. 4—LIGHTING UNIT—IGRANIC 
When the desired speed has been set by the 
outer shaft, the machine is controlled by a lever 
attached to the inner shaft. If desired, the motor 
speed can be changed without bringing the starter 
handle to the “ off” position. While the (6) type 
controller gives similar control to that described, it 
is made in two units, one giving four speeds with a 
single lever, and the other serves for starting and 
braking. Four speeds, stopping, and braking are 
obtained with the (c) type starter (Fig. 3) from a 
single operating shaft. It is suitable for building 
into machine particularly vertical drilling 
machines, and gives reverse plugging braking. 
* Lo-Vo-Lite ” low-voltage lighting equipments of 
the ordinary type, exhibited by the company, are not 


tools, 





Fic. 5-LivE LINE TESTER—FERRANTI 


The series condenser is incorporated in the tester 
head. One of the condenser electrodes is the bottom 
spike and the other a movable collar, which is a 
sliding fit over the end of the testing stick. By moving 
the collar, the capacitance of the condenser can be 
varied and the range of the instrument changed from 
0-7 kV to 0-12 kV. The top testing spike is set at a 
distance corresponding to the space between centres 
of the insulator units and the spike can also be rotated 
through -. 90 deg. from the central position, so that 
the voltmeter may be kept vertical, irrespective of 
whether the insulator units are in a vertical or hori- 
zontal plane. To avoid false indication due to induc- 
tive effect, the instrument and associated wiring are 
electrostatically screened. Another feature that 
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FiG. 6-CURRENT TRANSFORMER—ELLIOTT 


ln the control circuit the power is very small com- 
pared with that in the main circuit. The lower limit 
of control power required is determined by the grid 
current. If the controlling impulses are very small 
and are obtained in a high impedance circuit, it is 
yenerally desirable to amplify them before applying 
them to the grid of a high-power thyratron. This is 
necessary, for example, when a thyratron passing 
} amperes or more is controlled by variations in light 
falling on a photo-electric cell. But in the shield grid 
thyratron the control grid is partially screened from 
the are stream, so that the grid current is reduced 
to an extremely low value, and the tube can be con- 
trolled directly from a high impedance control circuit. 
The effect was demonstrated by a shield grid thyratron 
suitable for peak currents of 75 amperes and peak 
voltages of 2000, controlled directly from a photo-cell 
without amplification. 





FiG. 7—RING CURRENT TRANSFORMER—ELLIOTT 


new, but we may draw attention to the latest drawing- 
office and desk unit (Fig. 4). The unit carries twe 
swivelled and ariiculated arms, with a neat reflector 
and an 18-watt lamp. As the lighting points can be 
set at each side of the drawing board, the draughts- 
man can work practically without shadows, and as 
12-volt lamps are used, there is no chance of shock. 
In the moulded base is a single-phase step-down trans- 
former, with its primary connected to the supply 
mains. Tappings on the primary side of the trans- 
former enable the unit to be used on any circuit 
operating between 200 and 250 volts. Units designed 
for machine tools for which they were originally 
introduced were also shown. Other Igranic exhibits 
were a marine circuit breaker for feeder circuits, a 
photo-cell high-speed counter, a reflector type floor 
indicator for lifts, a thermally operated lamp 
indicator and solenoid operated brakes. 





FiG. 8—TEMPERATURE INDICATOR--ELLIOTT 


the plug-in voltmeters may be removed for safety in 
transport. 

When the instrument is in use two extension sticks 
are connected to the test head, and, holding the sticks in 
his hands, the operator applies the spike to the insu! 
lator under test, and notes the voltmeter reading. Since 
no earth wire is used and all electrical connections 
are confined to the line end of the stick, there is no 
risk of the operator receiving a shock, although for 
complete safety and for reliable results it is recom- 
mended that testing should be carried out in dry 
weather. For testing insulators on the C.E.B. high- 
voltage lines, these Ferranti live line testers are in use. 

A vibration indicator, designed to enable the rela- 
tive amplitudes of vibration of screens to be observed, 
was another Ferrantiexhibit. The transmitter portion 
is housed in a cast iron case fixed to a solid support. 
The case contains a magnet system in the gap of 
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which a fine wire coil fixed on a rod passing through a 
bush at the top of the instrument is free to slide up 
and down. As only about half of the coil is allowed 
to be in the magnet gap, a small voltage 
generated in it when it is moved by the vibra- 
tion of the screen. This causes a small voltage 
to be generated in the coil, the ends of which are 
connected to a 24in, dial rectifier type voltmeter. 
Owing to the special characteristics of this type of 
instrument, a good deflection is obtained with the 
small alternating voltage generated in the trans- 
mitter coil. 

Clip-on ammeters, a precision current trans- 
former, a maximum demand indicator, aircraft 
instruments, self-starting synchronous motors, and 
the Astatic voltage relay described in our issue of 
April 6th, 1936, were other Ferranti exhibits. 

The multiple range Mumetal current transformer 
(Fig. 6) was one of the exhibits of Elliott 
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temperature measurements are required under con- 
ditions unfavourable to the usual direct deflection 
arrangement. The instrument is of the balanced 
bridge type, and as the resistance thermometer has 
three leads, the lead resistance is automatically 
compensated when the bridge is balanced by the 
17in. slide wire. The temperature is read on a scale 
attached to the moving contact, which is in the 
galvanometer circuit and its resistance is therefore 
immaterial. A sensitive and robust galvanometer 
is provided, and a selector switch of the push-button 
type for any number of ways up to forty-five. Inde- 
pendance of line resistance and battery voltage and 
the use of the galvanometer as a null point detector 
only, are the main advantages claimed for the instru- 
ment. ; 

Owing to extreme pressure of work at both its 
Cambridge and London factories, it has been neces- 
sary this year for the Cambridge Instrument Com- 





unit in which the vibrations are communicated to the 
recording mechanism by bringing a projecting toe 
into contact with the vibrating body. It may also be 
adapted for use as a deflectograph for testing the 
deflection of structural parts, as, for example, on a 
bridge when subjected to moving loads or the dis- 
placement of one member of a structure in relation 
to another. The instrument is fitted into a portable 
wood case, which also contains a ground glass screen, 
forming a viewer, and a photographic enlarger for the 
records. Examples were shown of the instrument 
arranged for recording vertical and horizontal vibra- 
tions and for measuring variations in rotational 
velocity. 

A complete range of meter-testing instruments, 
which complies with the Electricity Commissioners’ 
regulations, was shown. A meter-testing potentio- 
meter exhibited has a normal range of 0 to 1-8 volts, 
but a rotary switch gives a one-tenth range from 0 to 

















FiG. 9—VIBROGRAPH—CAMBRIDGE 


Brothers, of Century Works, Lewisham. It has an 
accuracy of a class AL current transformer to 
B.S.S. 81, and has been specially designed for meter 


testing. The primary ranges are 2-5, 5, 10, 25, 50, 
and 100 amperes, and a secondary winding of 


1 ampere. There are only two primary terminals, 
for the change in range is made by a self-contained 
laminated brush multi-way switch. To allow the 
secondary load to be disconnected without risk of 
damage to the transformer when current is passing 
in the primary windings, the secondary terminals are 
provided with a short-circuiting switch. The designed 
secondary burden is 5 VA at 50 cycles per second. 
The multi-way switch considerably facilitates testing, 
as any range can be employed from 100 amperes down 
to 2-5 amperes, and when a lower current range than 
2-5 dmperes is required the last stud of the switch 
connects the l-ampere coil of the wattmeter directly 





FiG. 10—-POTENTIOMETER—CAMBRIDGE 


pany, Ltd., to limit its exhibits to two classes of 
products—-stylus-on-celluloid recorders for rapid or 
transient movements and electrical standard and sub- 
standard instruments for meter testing under the 
Electricity Supply (Meters) Act, 1936. As many 
users of scientific instruments are probably aware, 
the method of recording adopted in the company’s 
stylus-on-celluloid recorders utilises the fact that the 
elastic limit of celluloid is low, and therefore plastic 
deformation occurs under slight pressures. A stylus, 
having a spherical tip of radius. 0-001-0-03 mm.., 
is lightly pressed on the surface of the celluloid, 
causing a deformation. The celluloid flows readily 
under these conditions, and since the force required 
to produce such deformations is small, the resulting 
record forms a permanent and true reproduction of 
the movement under investigation. The line pro- 





duced by the recording stylus has optical charac- 


FIG. 11—REFLECTING WATTMETER—CAMERIDGE ; 


0-18 volt, and additional low ranges of one-fiftieth to 
one-hundredth of the normal range can be provided 
if required. On the normal range the slide wire 
divisions correspond to 0-0002 volt and readings are 
obtained down to zero. The resistance is 10 ohms 
per volt. The accuracy on the normal range is 
to 0-0001, and on the inter range 0-01 per cent. 
Temperature compensation provided for the standard 
cell covers from 10 deg. to 3 deg. Cent. for cells giving 
e.m.f.s between 1-01815 and 1-01835 volt at 20 deg. 
Cent. 

The vernier potentiometer shown in Fig. 10 
for work requiring extreme precision. The potential 
is selected by three dials controlling one nineteen-way 
and two 10l-way switches, giving steps of 0-1, 
0-001, and 0-00001 volt respectively on the normal 
range. A one-tenth range gives lowest steps of 
1 micro-volt. Normally the range is 0 to 1-9 volts, 
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Fic, 12—TUFNOL 


in the main lead. On the first stud of the switch the 
current transformer is short circuited, thus affording 
the fullest possible protection. 

A ring pattern Mumetal current transformer 
(Fig. 7) shown is suitable for ranges in excess of 
100 amperes, and is supplied for currents from 200 
1000 or 200-1200 amperes. Instead of a primary 
winding, this ring pattern current transformer has, 
as usual, a central aperture through which a cable 
can be wound a requisite number of times to give the 
required ratio. The characteristics of this instru- 
ment are the same as that shown in Fig. 6, and it has 
a switch for short circuiting the secondary terminals, 
so as to permit of disconnecting the instrument, whilst 
the primary current continues to pass through the 
cable. With a 1000-ampere turn, secondary winding 
primary ranges of 200, 250, 500, and 1600 amperes 
are obtainable. 

The instrument shown in Fig. 8 has been produced 
by Elliott Brothers to meet the requirements of 
refrigerated food-carrying vessels on which accurate 





BEARING SLEEVES AND BARREL 


teristics entirely different from those of a scratch. 
They are so fine and smooth that, when optically 
magnified, readings accurate to about 0-001 mm. 
can be made, and measurements to 0-01 mm. are 
easily obtained. An accuracy of | per cent. can thus 
be secured with a record having an amplitude of only 
1 mm., so that the moving parts of the instrument 
can be kept light and small, with negligible inertia 
and a high-frequency response. Records taken over 
long periods occupy little space. They are imme- 
diately available for inspection and measurement by 
using a simple form of microscope, while they may 
be photographically enlarged to a considerable magni- 
fication. The records are durable and impervious to 
oil and water. Instruments have been designed to 
record the movement, velocity, or acceleration. 

The stylus-on-celluloid universal vibrograph exhi- 
bited and shown in Fig. 9 is suitable for investigation 
on horizontal or vertical vibration problems, and by 
a simple interchange of additional parts may be 
adapted for rotational tests or arranged as a portable 





INSULATOR—ELLISON 


INSULATIONS 


but a rotary switch gives a range of 0 to 0-19 volt. 
The resistance is 100 ohms per volt. At the maxi- 
mum reading on the normal scale the accuracy is 
to 0-00001 at maximum reading, and the inter-scale 
accuracy 0-001 per cent. As in the case of the meter- 
testing potentiometer, temperature compensation is 
provided for the standard cell. 

The Cambridge dynamometer reflecting wattmeter. 
shown in Fig. 11, is a laboratory instrument for the 
calibration of substandard instruments, and 
claimed to have the highest accuracy available for 
the measurement of power at supply frequencies. 
Its stability and freedom from control defects are 
said to constitute a marked advance on the perform 
ance of the deflectional and torsional instruments 
previously available. The movement consists of a 
special nickel-iron alloy field system, which carries 
the current coils, and encloses the suspended moving 
coil in a shielded annular gap, a design which, in 
addition to eliminating the effect of external fields, 
provides a long linear scale, with high electro- 
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magnetic efficiency. The suspension system and 
mechanical assembly are designed to give high 
stability. A vane dipping into an oil pot provides the 
damping. 

The wattmeter unit is mounted on a heavy slate 
base which also carries the lamps and scale supports. 
Sensitive levels are fitted to the base of the watt- 
meter and levelling feet to the slate base. Although 
intended for permanent installation, the design 
permits the instrument to be dismantled and trans- 
ported without loss of accuracy. The scale is in three 
consecutive strips, mounted horizontally and parallel 
to each other on a plate subtending an arc of 
approximately 70 deg. Three illuminating systems 
are employed and arranged on _ the _ base, 
so that the first produces an image of the watt- 
meter mirror on the upper section, the second on the 
centre section, and the third on the bottom section. 
As the reflected image on the upper scale attains 
full deflection, another image provided by the second 
lamp appears at the beginning of the middle scale. 
Similarly as the spot on the centre scale attains its 
full deflection, a third image from the third lamp 
appears at the beginning of the bottom scale, and 
in this way a scale length of 2-5 m. is obtained, and 
the scale can be accurately read from one position. 
Owing to the design of the optical system, it is said 
that the index spot can be read in broad daylight 
to 0-25 mm. and the calibration is independent of 
the expansion of the translucent material of which it 
is composed. The normal range of the scale is 500 
watts, corresponding to the product of 100 volts, 
and 5 amperes at unity power factor, but in order 
to avoid changing over the range for readings slightly 
over the normal value, the reading is continued to 
650 watts. 

A ra box connected to the wattmeter by a 
screened flexible cable is also provided, giving ranges 
of 0-5, 1, 2-5, and 5 amperes, whilst there are seven 
voltage ranges between 50 and 500 volts. Thus 
when used with the range box, the instrument has 
twenty-eight ranges for measuring normal full-scale 
values between 25 and 2500 watts at unity power 
factor, and each range is selected by a rotary switch 
that can be operated on load. All ranges will with- 
stand 50 per cent. overload without loss of accuracy 
or a continuous overload of 100 per cent. without 
damage. The burden of the current coil and leads on 
the maximum range is approximately 1-5 VA, and 
the inductance less than 5 microhenries. The resist- 
ance of the pressure circuit is 100 ohms per volt. 
For low power factor measurements a range switch 
enables full-scale deflection to be obtained with a 
power factor of 0-2 and by using the overload facilities 
this value can be reduced to 0-1. Similar instru- 
ments can be supplied with other ranges or as volt- 
meters or ammeters. 

Tufnol in the form of sheet, tube, and rod, and 
examples of various manufactured Tufnol industrial 
products were shown by Ellison Insulations, Ltd., 
Perry Barr, Birmingham. The uses of Tufnol can 
be divided into two groups, each illustrating different 
properties of the material, such as (1) resistance to 
acids and chemicals, and (2) ease of machining, electrical 
insulation, and mechanical strength. Where metal 
would be quickly destroyed by chemical action, 
Tufnol has proved a useful substitute, and Tufnol 
fan blades similar to a set which was unmarked after 
more than a year’s service in sulphuric acid fumes 
were shown, together with a Tufnol mixing paddle 
used in a grape fruit solution in the manufacture of 
mineral water. Another interesting exhibit was an 
impeller used in a nickel plating plant to pump a nickel 
sulphate solution into a vat. While metal impellers 
in pumps of this kind lasted only a few days, Tufnol 
impellers have now been in use for four months 
without showing signs of wear. Tufnol trays, used 
to carry corrosive substances, and a selection of 
Tufnol bearings were also displayed. The three left- 
hand illustrations in Fig. 12 show Tufnol neck rings 
and sleeves used in a colliery pump used to remove 
water with an extremely high natural acid content, 
and in which the metal neck rings and sleeves were 
quickly destroyed. On the extreme right of Fig. 12 
is a barrel insulator, which constitutes a departure 
in the design of strain insvlators for telphers and 
similar systems. Other exhibits in the electrical 
group included other Tufnol insulators, electrodes, 
holders for electric welding, a cable phase separator, 
bird guards for rural distribution lines, and a 
selection of parts for wireless receivers. The ease 
with which Tufnol can be machined and its mecha- 
nical strength were demonstrated by such exhibits 
as railway signal pulleys, wireless lead-in tubes, fair- 
leads and pulleys for aircraft, nuts and bolts, oil 
sealing rings, and solenoid formers. 

One of the exhibits of R. M. Catterson-Smith was 
a transportable loading resistance (Fig. 13) for 
technical colleges. When making load tests on D.C. 
or A.C. machines or transformers it is often con- 
venient to have a variable loading resistance in which 
the ohmic values can be adjusted, so that approxi- 
mately equal loading increments are obtained, and 
such resistances are still more useful when they 
provide loading rings for dual voltages. The loading 
resistances illustrated form a three-phase bank, but 
they can, of course, be used singly for single-phase 
or D.C. testing. Each unit is mounted on a sub- 
stantial angle steel framework with four swivelling 
castors, and is enclosed by perforated sheet steel 





guards, which may be quickly removed. The resist- 
ance sections usually consist of two pairs of frames. 
One frame of each pair carries the heavy gauge wire 
for the maximum current, and the other eight graded 
resistance steps. Such a pair comprises one series 
circuit ; the other pair is an éxact duplicate. An 
ironclad change-over switch on the front of the unit 
connects the circuits in series or parallel or breaks the 
circuit. A unit may be supplied for 220 volts, 20 
amperes maximum, with steps giving 20, 18, 16 - - - - 
4 amperes continuously at constant applied voltage, 
and also for 110 volts, 40 amperes maximum, with 
steps giving 36, 32...8 amperes continuously at 
constant applied voltage. By providing fixed steps 

















FiG. 13-LOADING RESISTANCES—CATTERSON - SMITH 


continuously rated, it is impossible to short circuit 
the machine on test. Unless they are deliberately 
connected to a circuit of higher voltage than that 
shown on the name plate, these fixed steps and the 
regulating steps, also continuously rated, cannot be 
damaged in use. The regulator pane! consists of 
two sets of studs with the contact selector mounted 
on a polished ebony sindanyo plate, and two sub- 
stantial terminals are provided so that voltmeter leads 
or other connections can, if necessary, be clamped 
together with the current leads. The special con- 
struction of the contact brushes is said to ensure 
even contact pressure, and the method of mounting 
the double regulator bridge ensures balanced thrust 
at each brush. Each end of the bridge is tapped to 
receive the handle to facilitate its use. 

Besides its usual instruments, the Foster Instru- 
ment Company, of Letchworth, is showing for the 
first time a photo-electric high-speed recording 
pyrometer (Fig. 14), for indicating and recording 
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Fic. 14—PYROMETER 


temperatures in excess of 800 deg. Cent. It has been 
designed primarily for use on rolling mills, &c., 
necessitating the accurate recording of the tempera- 
ture of moving objects, such as ingots, billets, rails, 
&c. The apparatus is composed of a transmitter, 
amplifier, and recorder. Additional indicators, 
recorders, signal lamps, and contactors or relays may, 
however, be included for full automatic signalling or 
automatic control. The circuit response is instan- 
taneous, and a full-scale deflection is obtained in 
approximately one second. Designed for operation 
on single-phase mains working at 200-250 volts, 
40-60 cycles, the energy consumption is less than 





100 watts. Operation on 25-cycle or D.C, mains is 
also possible. 

In the transmitter, a special photo cell is mounted 
in a Foster ‘ fixed-focus ’’ radiation housing, as used 
for normal radiation temperature applications, No 
focussing is required. The instrument is permanentl 
calibrated and providing the cone of vision is filled, 
accurate readings are obtained with objects of different 
sizes and at varying distances. To ensure correct 
pointing of the transmitter, a sighting device giving 
a brilliant image is incorporated. Owing to the 
nature of the photo cell and the arrangements in the 
housing, no detectable errors are introduced by 
change in intensity of the artificial or natural light- 
ing, unless sunlight is allowed to fall directly into the 
transmitter aperture. For normal purposes the 
transmitter may be situated up to 50ft. from the 
amplifier or in special cases up to 100ft. To prevent 
excessive temperature rise the cell housing may, 
where necessary, be water cooled. 

The amplifier unit is composed of the amplifier 
proper, and the mains unit. Although the amplifier 
is a single multi-electrode valve, currents in excess of 
10 ma. are available for recording and control pur- 
poses. The mains unit supplies all the necessary 
operating current directly from the electric light mains 
and gives a constant voltage input to the amplifying 
circuit and other devices. With mains variation up 
to +25 volts, the supply is maintained constant to 
within +0-1 per cent. By dispensing with con- 
densers and utilising resistayces having a slight 
negative temperature coefficient, the apparatus has 
been made to remain extremely stable, even with 
very high ambient temperatures. 

For signalling or control purposes, a “ Resilia ”’ 
moving coil relay is incorporated, and the complete 
controlling or signalling mechanism is capable of 
handling up to 5 amperes at 250 volts. Control or 
signalling temperatures are adjustable at will. The 
electrical zero of the system is indicated by a meter 
with a pointer which takes up a definite position on 
the scale, when all other indicating or recording 
instruments should read zero. The complete amplify- 
ing equipment is mounted in a steel case with the 
mains switch, earthing terminal, and water-tight 
coupling plugs. A pilot light indicates that the 
apparatus is in operation and illuminates the zero 
indicator. A small thermometer mounted in the 
instrument case gives the internal temperature of the 
amplifier. Calibrated and scaled directly in degrees 
Centigrade or Fahrenheit, the recorder is of the strip 
chart type. The normal chart speed can be accele- 
rated manually or automatically. Manual speed 
change can be made at the recorder or electrically 
from a distance, or fully automatic acceleration can 
be made to occur on the passage past the transmitter 
of an object at a definite minimum temperature. A 
pilot light indicates when the recorder is running. 
The recorder movement, which is of the moving coil 
type, is damped to give a full-scale deflection in 
approximately one second. Three signal lamps, 
green, white, and red, denote low, correct, and high 
temperatures respectively. 

The signal lamp unit can be situated at any con- 
venient distance from the amplifier, and the signalling 
system can be adjusted to operate over a wide range 
of temperatures. Calibration carried out at the 
maker’s works has proved to be extremely stable, 
and it is unnecessary to check or set the apparatus 
on site by means of an optical pyrometer or other 
temperature-measuring instrument. Under the most 
stringent industrial conditions and with instruments 
at temperatures varying from 15 deg. to 50 deg. Cent., 
and with mains variations up to +25 volts, an 
accuracy of +5 deg. Cent. at all points over the scale 
is said to have been regularly attained. 

(To be continued.) 
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Rail and Road. 





New L.M.S. Drrectors.—Sir Robert Burrows and 
Sir Robert Blyth Greig have been appointed directors 
of the London, Midland and Scottish Railway Company. 


An AMERICAN Rattway Cenrenary.—On September 
7th next the Norfolk and Western Railway in the United 
States will celebrate its centenary. The railway, when 
first opened, consisted of a 10 miles long line between 
City Point (now Hopewell) and Petersburg. It now 
operates 2182 miles of line. 


Morr TROLLEYSUSES FoR LonpoNn.—-A contract for 
100 more pita, a to cost about £200,000, has been 
placed by the London Passenger Transport Board. At 
present the Board’s fleet of trolleybuses numbers 766, and 
616 are on order. The vehicles just ordered will be 
allocated to the Ilford and West Ham, the Barnet and 
Holborn, and Enfield and Tottenham Court-road routes, 
which are now being converted to trolleybus operation. 


Suee@esTeD Roap anv Ratt Prosects In New Yorx,— 
The New York Regional Plan Association has recom- 
mended road improvement projects costing over 177 
million dollars and rail improvements costing over 
19 million dollars, to be carried out in the city during the 
next four years. Three railway projects recommended 
include studies for a Greenville and Bay Ridge freight 
tunnel to connect Long Island with New Jersey railways, 
studies for a New Jersey suburban rapid transit system, 
including a tunnel under the Hudson River near 51st-street, 
and extension of electrification on the Jersey Central, 
Erie and West Shore railroads. 


LonpDoN PassENGER Transport Boarp ProGRaAMME.— 
We are informed by the London Passenger Transport 
Board that work under the 40 million pounds improve- 
ment programme will reach its peak this year. It is 
expected that, in conjunction with the main line railways, 
the Board will spend 12 million pounds during the year ; 
10 more miles of tube will be bored and work will begin 
on seven new stations and the reconstruction of fifteen 
others. The reconstructed Aldgate East, St. Paul’s, 
and King’s Cross Underground stations are to be placed 
in service. Contracts placed provide for the delivery of 
500 new railway cars and 400 new trolleybuses. The 
work of rebuilding and enlarging the Chiswick Bus Works, 
Acton Railway Works, and Neasden Railway Depot is 
also to be completed. 


TRaMWAYS AND TROLLEY VEHICLE RetuRNs.—The 
Minister of Transport has issued a return giving the 
accounts and returns of tramway and trolley vehicles in 
Great Britain, excluding the undertakings of the London 
Passenger Transport Board, for the year ended December 
31st, 1936, for companies and March 3lst, 1937, for local 
authorities. It shows that the aggregate number of 
passenger journeys made on the tramways during the 
year was 2,475,080,799, a decrease of 2-68 per cent., and 
on the trolley vehicles 429,415,181, an increase of 14-35 
per cent. Appended to the return is a composite table 
containing statistical information relating to the operation 
of road transport services provided by local authorities, 
the London Passenger Transport Board, and other 
operators of tramways, trolley vehicles, and other public 
service vehicles. 

Toxyo UNDERGROUND Raiiways.—lIt is expected that 
the new Shibuya and Shimbashi underground line of the 
Tokyo Rapid Transit Company will shortly be completed 
and opened for traffic. A note in the Far Hastern Review 
says that the section between Miyamasuzaka and Shibuya 
Station will be an elevated line with the terminal station 
connecting with the third floor of the department store 
operated by the Tokyo-Yokohama Electric Railway 
Company. Another subway, connecting Shinjuku and 
Yotsuya-mitsuke, is planned, and the company proposes 
to extend the Shinjuku and Yotsuya-mitsuke line to 
Tsukiji in Kyobashi ward. Other projected lines will 
connect Tokyo Station with Meguro, Ikebukuro, and 
Minami Senju. The Tokyo Subway Company, which 
operates the present line between Asakusa and Shimbashi, 
has already started construction on an extension to 
Gotanda Station. 


G.W.R. Automatic Train ControL.—Rapid progress 
is being made by the Great Western Railway Company 
in the extension of its automatic train control device 
throughout the main line routes on its system. The 
device is already in operation on some 2600 miles of line 
between Paddington and Plymouth, Fishguard and 
Shrewsbury, and extensions cover the remaining 240 
miles of the main line routes to Penzance and Chester. 
When the Plymouth—Penzance and Shrewsbury—Chester 
portions are completed early this year, the whole 
of the company’s 2840 miles of main line routes from 
Paddington to Penzance, Fishguard and Chester, and 
2900 engines will be equipped with the device. The 
device enables the engine-driver to receive an audible 
warning in his cab as to the position of each “‘ caution ”’ 
signal about to be passed. If the line is clear, a bell rings 
by the driver’s side, but if not clear and the signal is 
at “caution,” a siren blows and the brakes are auto- 
matically applied throughout the train. 


An L.M.S. Centenary.—Among the important cen- 
tenaries which the London, Midland and Scottish Railway 
Company will celebrate in 1938 is the opening throughout 
of the London and Birmi Railway. The earliest 
section of this, the first main trunk line out of London, 
was opened from Euston to Boxmoor, a distance of 24} 
miles, in July, 1837, but the line was not opened through- 
out between Euston and Birmingham until September 
17th, 1838. Another centenary in 1938 is that of the 
opening of the North Union Railway from Wigan to 
Preston in October, 1838. This line provided continuous 
railway communication between Euston and Preston, a 
distance of 2164 miles (vié Birmingham, as the direct line 
from Rugby to Stafford was not opened until 1847). 
In May there occurs the centenary of the opening of the 
Manchester and Bolton Railway, which was the first 
completed section of the afterwards extensive Lancashire 
and Yorkshire Railway system, and in October the 
centenary of the opening of the Sheffield and Rotherham 
Railway. 





Miscellanea. 


Tue Bririsn Association 1938 Mrertinc.—The 1938 
annual meeting of the British Association will pve held, 
under the presidency of Lord Rayleigh, at Cambridge 
from August 17th to August 24th next. 


PertH Gasworks ImpRoyEMENTS.—An improvement 
scheme costing £38,000 ia to be carried out at the Perth 
Corporation gasworks. It is proposed to install a new 
bench of vertical retorts costing about £34,000, a benzole 
recovery plant costing £3000, and a dry gas plant. 


WoopvEen Hovuses ror Mrners.—The Helsingfors 
correspondent of The Times reports that Finnish manu- 
facturers of wooden houses have received an inquiry 
for 25,000 three and four-room dwellings for English coal- 
mining districts, to be delivered with all details, including 
metal work, ready for erection, at their destination. 


Texs-sipe Trapz.—In an address at Middlesbrough 
recently, Mr. W. H. Crosthwaite, a director of Dorman, 
Long and Co., Ltd., said that if all Government orders, 
direct and indirect, were cancelled immediately the 
Tees-side iron and steel works would still operate to 
capacity. He went on to say that a vast reserve of delayed 
enterprise is waiting to assert itself. 


Steet Incors anp Castines OutPput.—A statistical 
summary of the Imperial Institute gives the world’s 
production of steel ingots and castings during 1935 and 
1936. The production of the leading countries during 
1936 was as follows :—United States, 47,767,856 tons; 
Germany, 18,854,951 tons; United Kingdom, 11,784,600 
tons; France, 6,602,150 tons; Ja and Korea, 
4,944,510 tons; and Belgium, 3,123,427 tons. The 
total world’s production of steel ingots and castings was 
97,600,000 tons in 1935 and 121,800,000 tons in 1936. 


CottieRY Ropes iv Service.—For a number of years 
the Wire Ropes Research Committee of the Safety in 
Mines Research Board have been conducting investiga- 
tions into the deterioration and failure of colliery winding 
and haulage and accounts of these investigations 
have been published from time to time. For the informa- 
tion and use of those persons at collieries who are directly 
responsible for the examination of ropes, the Board have 
now issued a booklet entitled “ Examination of 
Colliery Ropes in Service,’’ which sets out briefly and 
in simple language the types of deterioration met with, 
and how they may be ised, and gives advice on 
the best method of carrying out the examination of ropes 
in service. 

Protrectine CoNCRETE IN SEA WATER.—An impervious 
protective coating for concrete structures in sea water 
has been used with success for some years on the structures 
erected and maintained in San Francisco Bay by the 
Board of State Harbour Commissioners. An extract 
in the Contract Journal says that the compound is made 
up of roofing asphalt with a melting point of not less than 
150 deg. Fah. and 10 per cent. raw China wood oil. It 
is applied at a of between 250 deg. and 
300 deg. Fah. The coating is said not to harden and become 
brittle, but even after years of service retains a sufficient 
elasticity to prevent cracking or peeling off. It is suggested 
that for warmer climates a somewhat different percentage 
of the two ingredients t be desirable. Prior to appli- 
cation it is desirable to treat the surface with a priming 
coat to pick up loose particles and fill the pores. 


ActTivaTeD CarBon.—Although activated carbon is 
manufactured in Great Britain it has been stated that a 
iarge amount of the material is being imported from foreign 
countries. We are informed, however, this is untrue, as 
the amount imported is very small and almost the total 
requirements are already being manufactured in Great 
Britain. One well-known Lancashire firm, which claims 
to be the largest manufacturer in the world of activated 
carbon, is turning out a very large amount of the material 
for civilian gas masks and other purposes, and has been 
engaged in its manufacture since 1914. Cocoanut 
shell charcoal usually constitutes the raw product -for 
gas mask carbon, but the firm referred to has developed 
processes whereby all varieties are made from British 
coal, so that, in case of war, home supplies of raw material 
will be available in unlimited amount. 


Cottrery Haviace Draw Gear.—The Safety in Mines 





Research Board has been investigating the question of | P@Pe 


haulage accidents underground, many of which are due to 
runaways. One aspect of the problem is concerned with 
the quality and the condition of the materials used for 
colliery haulage draw gear. In the course of this investi- 
gation many samples of broken or defective gear have been 
examined with a view to finding out how far the quality 
or condition of the materials may have been at fault and, 
the Board has now published a Peper siving the general 
results of these examinations. mmendations are 
made as to the quality of the materials to be used, the 
manner of their fabrication, and the treatment to be 
applied for counteracting the deterioration which may 


develop as a result of Of particular interest is the 
information given in regard to a mild steel containing 
1-5 per cent. of and this material is shown to 


manganese, 
be particularly suitable for haulage draw gear. 

Granp CouLeE Hicu Dam.—Plans have been prepared 
and tenders called for the construction of the high dam, 
the building of one of the two power-houses, and the 
pumping plant of the Grand Coulee project on the Columbia 
River in Eastern Washington. The lowest tender for 
the work has been submitted by a combination of eleven 
companies, and is 35 million dollars, The work involves 
the placing of nearly 6 million cubic yards of concrete 
in addition to the 4,500,000 cubie yards already in place. 
When completed the dam will have a length of 4500ft. 
and a height of 550ft. It will be a straight gravity struc- 
ture, 4000ft. long, flanked at the west by a smaller dam 
500ft. long, meeting the main dam at an angle and 
housing the irrigation supply pumps. The two power- 
houses will be at each end of the dam and will ultimately 
have installed eighteen 120,000-kVA generators. Only 
the west end power-house is to be built under the present 
tender, and it will have an initial installation of three large 
and two small generating units. 





Air and Water. 





RETIREMENT OF ComMODORE R. V. PEEL.—Commodore 
R. V. Peel, the captain of the ‘‘ Queen Mary ” and Com- 
modore of the Cunard-White Star fleet, has retired. He 
joined the Cunard Company in 1900 as a junior officer, 
and was appointed to his first command, the “ Lycia,” in 
1914. 

German Arm Liner CrasH.—On Tuesday, January 4th, 
a German air liner bound for the Rhein Main aerodrome, 
near Frankfurt, from Milan, crashed shortly before landing. 
Three passengers and the crew of three were killed. It is 
believed that the formation of ice on the machine caused 
the accident. 


New Navat Escort Sxries.—The Admiralty has 
decided to entrust the construction of two escort ships, 
H.M.S. ‘ Black Swan” and H.M.S. “ Flamingo,” of 
the 1937 programme, to Yarrow and Co., Lid. With a 
displacement of 1200 tons the new ships will have a speed 
of 19-25 knots. 


SHrPBurLpIne IN Howtitanp.—The third quarterly 
report of the Dutch State Statistical Bureau shows that 
eighty ships totalling 225,000 tons gross were under 
construction in the shipyards of that country at the end 
of September. During that quarter thirty ships of 
42,000 tons were launched. 


New Mororsuirs ror U.S.S.R.—Six 3000-ton motor- 
ships, built in the U.S.8.R. at Nikolayev, have been 
recently launched. They will be placed in service with 
the Black Sea merchant fleet of the People’s Commissariat 
of Water Transport. Two 11,000-ton cargo ships have 
been completed at Nikoloyev. 

Tue ‘“ Normanpr® ” 1n Service.—During the past 
season the ‘‘ Normandie” made eighteen round voyages 
between Havre and New York. Since entéring service 
three years ago this liner has made forty-two round 
Atlantic voyages, covered 280,000 miles, and carried 
90,000 passengers. The average speed of the “‘ Normandie ” 
during the season just finished was 30-11 knots per 
crossing. 

A New German Canau.—According to the Journal of 
Commerce, work is to begin on the construction of the 
Hansa Canal, which is to connect the German industrial 
centres of the Rhine and Ruhr with that country’s North 
Sea ports. The new waterway will connect the river 
Weser with the river Elbe, a distance of about 100 kilom. 
The work will take about six years to complete, and 
involve an expenditure of 145 million marks. 


THe Trans-Canapian Arr Rovute.—The hangars at 
Winnipeg and Lethbridge of the Trans-Canada Air Lines 
are to be completed within the next three months. At 
first the hangars will be about 100ft. long by 150ft. wide, 
and are so designed that they can later be extended to 
an unobstructed width of 200ft. On behalf of the Canadian 
Government the operation of the Trans-Canada Air Lines 
is being organised by the Canadian National Railways. 

AERODROME OWNERS’ CONFERENCE.—The fourth annual 
conference of the Aerodrome Owners’ Conference will be 
held at the Federation of British Industries, 21, Tothill- 
street, S.W.1, from January 19th to 2Ist. It will be 
officially declared open by Colonel Sir Francis Shelmerdine. 
Nearly 100 delegates are expected, representing forty 
municipal authorities and twenty private aerodrome- 
owning concerns. Seven private aerodrome owners have 
nominated representatives. 


Sournampton Docxs.—At a recent luncheon, Mr. 
R. P. Biddle, the Southampton docks and marine manager, 
said that last year all branches of traffic at Southampton 
showed increases over the figures for 1936. Nearly 
20 million gross tons of shipping used the port, the net 
tonnage being over 10 millions. The cargo handled 
amounted to 1,300,000 tons, and 621,000 passengers 
passed through the port. The Southern Railway Com- 
pany’s own fleet conveyed 353,000 passengers and 102,000 
tons of cargo. 

Institution or Navat ArcuiTects Awarps.—The 
Council of the Institution of Naval Architects has 
awarded the premium of the Institution for the year 1937 
to Mr. R. W. L. Gawn, for his paper “ Results of Experi- 
ments on Model Screw Propellers with Wide Blades ”’ ; 
the Wakeham Prize (1937) to Mr. H. Lackenby, for his 
r, “‘ Re-analysis of William Froude’s Experiments 
on Surface Friction and Their Extension in the Light of 
Recent Developments”; and the Duke of Northumber- 
land Prize (1937) to Mr. D. N. Wallace, of the Royal 
Technical College, Glasgow. 

Tue Liresoat SERVICE IN 1937.—During 1937 the 
Royal National Lifeboat Institution rescued 523 lives 
from shipwreck round the coasts of Great Britain and 
Ireland; 438 persons were saved by lifeboats and 85 
by shore boats. In addition to the lives saved, lifeboats 
saved or helped to save from destruction, stood by, 
escorted to safety, or helped in other ways, some 200 
ships and boats. There are now 138 motor lifeboats 
and 29 pulling and sailing lifeboats round the coasts. 
Seventeen more motor lifeboats are under construction 
and will be completed during the first half of 1938. Eleven 
new motor lifeboats were completed and sent to the coast, 
three for England, three for Scotland, two for Ireland, one 
for Wales, one for the Isle of Man, and one for the Channel 
Islands. 

New American Carco Livers.—In this column on 
December 24th last, we noted the fact that the United 
States Maritime Commission had asked for tenders for 
the construction of twelve new cargo liners. It is now 
stated in the Iron Age that the Commission has decided 
to have steam propelling machinery in four of the ships 
and oil engines in four others; the type of propulsion for 
the remaining four vessels has not yet been settled upon. 
The ships will be 435ft. long, 63ft. wide, with a load draught 
of 26ft., a displacement of 13,900 tons, and a deadweight 
of 9291 tons. The Commission announces that not more 
than four vessels will be built by the same contractor, 
and the ships must be completed within 420 calendar 
days, including Sundays and holidays. An additional 
sixty days will be allowed for completion in cases where 
a contractor is building more than one ship. 
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BRITISH CIVIL AIRCRAFT OF 1937 


(For description see page 2.) 
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DEATH. 
On January 4th, at 25, Leith Mansions, London, W.9. 
ArTHuER Spyer, M. Inst.C.E. M.I. Mech. FE. M.I.N.A., late of 
Babcock and Wilcox, Ltd., aged 81. 





A Retrospect. 


‘‘ THE happiest women, like the happiest nations, 
have no history,” said George Eliot. Resisting 
the temptation to deal with the first part of this 
statement as gallantly as we could wish, we venture, 
following the jargon of the Press correction, to say 
‘for women, read years.” If happy years are 
those that have no history, then 1937 in Great 
Britain will be one of the brightest beads in the 
rosary. Looking back upon it just after its close, 
we know not if the seed of some great event may 
have been set in it, but the more we search our 
memory and records for notable occurrences, the 
more are we struck by their paucity. All who are 
in the habit of crossing busy streets have noticed, 
to their advantage, that every now and then an 
interruption of the stream of traffic occurs. The 
flow seems to be suspended momentarily, not by 
the action of signals, but by the absence of vehicles. 
A sudden, all too brief, peace falls upon the street. 
One saunters across the highway. Fearfulness 
departs and no sigh of thankfulness escapes as the 
other pavement is reached. Last year was like 
that ; there was an intermission, a cessation of 
the hurry and excitement of critical events. The 
Coronation stands out in grandeur—alone. Two 
wars went on and left us moved indeed by com- 
passion for the sufferers and unhappy by the 
destruction of beautiful things, but undisturbed 
in our own path. We watched, also, the industrial 
struggles of America and France, and congratulated 


ourselves that we had none. Our land martially 
and industrially was at peace ; for 1937 it has no 
history. 

But beneath the calm, in part the cause of the 
calm, great forces were at work. Those who take 
a too narrow view say that “the country was 
mobilised for rearmament.”’ That is far from the 
truth. The programme of rearmament did, indeed, 
provide a great deal of work and circulated a great 
deal of money, but, if comparable returns are ever 
available, we believe it will be found that the 
industries of peace were at least as busy as the 
industries of war, and national defence. Accord- 
ing to Sir Thomas Inskip, armaments were an 
insignificant item in the country’s trade. The 
question has been asked whether the prosperity 
of the engineering industries in 1937 would have 
been as great had the National Defence Programme 
never been compiled. No one can say. But this 


3| at least should be remembered, that recovery from 


the depression was overdue. It would probably 
have come, programme or no programme. Is this 
placing too much confidence in the trade cycle, 
with its known periodicity of ten to twelve years ! 
That is a question of very great moment, which, 
directly and indirectly, received a good deal of 
attention in the latter half of the year. The only 
good reason that can be advanced for disbeliev- 
ing in the trade cycle is that the available records 
are not sufficiently complete to confirm the law. 
To argue that it is a myth because we are unable 
to give a logical explanation of it is equivalent 
to disbelieving in day and night because we cannot 
discover the origin of the energy of the universe. 
Karl Pearson and many other philosophers have 
pointed out that our ‘laws of nature ’ are only 
laws in the sense that repeated experience has 
shown us that the phenomena recur. For long 
it has been known that there is a periodicity in 
trade. For some reason it rises and falls, and we 
get alternations of booms and slumps. It is 
unjust to dub those who foresee a depression as 
pessimists; rather should they be regarded as 
persons with a scientific outlook. We are unwise 
if by closing our eyes to the probability, if not the 
established certainty of the cycle, we make no 
provision for a recurrence of the depression. That 
should be accepted as calmly as any other scientific 
fact. Equally, when once again we are in the 
trough of the wave, we must buoy ourselves up 
with the confirmed knowledge that we shall as 
certainly rise out. of it as we have fallen into it. 
We can, however, find one excuse for those who 
persistently assert that another slump will not 
come. There are some grounds for believing that 
depressions are in part a psychological phenomenon. 
Just as the dread of an illness may be the cause of 
it, so the fear of a depression may help to bring it 
about. The optimists hope by keeping the patient 
cheerful, they may ward off the complaint. Up 
to a point, that is a good policy. But it must not 
be pressed beyond reason. The wise man does not 
regard a cheerful disposition as a good argument 
for neglecting the drains. 


Unemployment. 


In spite of the fact that nearly all industries 
were as busy as could be, the fall in unemployment 
throughout the year amounted to only a small 
percentage. That is partly accounted for by the 
act that the number of registered persons con- 
tinues to increase. In round figures one million 
men and 200,000 women, including casuals, are 
still totally unemployed, and there is but little evi- 
dence that work can ever be found for that number. 
The closeness with which the actual total figure 
coincides with the anticipation of economists is 
worthy of notice. Must we regard this surplus 
population, roughly 2 per cent. of the whole, as a 
perpetual burden weighing upon the shoulders of 
industry ? There would seem to be no escape 
from that conclusion. A new industry of large 
proportions might absorb some of it, but never 
enough to effect the result in an important degree. 
The redevelopment of the distressed areas, which is 
now proceeding with vigour, can make no appre- 
ciable difference. Manufacturers are being induced 
to settle in these districts by artificial condi- 
tions ; but if they did not settle there they would 
settle elsewhere. It may be very desirable that 
they should go to selected places, but we must not 
fall into the error of thinking that the new estates 
have increased the total volume of employment. 
That cannot be done by such means. Employment 
will be ruled by the trade of the country and not by 
the location of industries. 

A question of very great economic interest is 





the effect of the so-called “ dole ’’ upon unemploy- 





ment. We are not referring now to the well- 
recognised evil that a tendency towards idleness 
is created by the giving of payment without 
equivalent work. As long as Unemployment 
Insurance could be regarded as no more than a 
temporary measure of relief that evil might be 
regarded with fair complacency. But since it 
seems probable that at no time in the future will 
there be less than a million unemployed, it becomes 
of the first importance to investigate the possi- 
bility that we are caught in a vicious circle ; that 
the “‘ dole ’’ is, in fact, increasing the volume of 
unemployment. The matter is one for critical and 
statistical investigation, and we can do no more 
than indicate in a few lines the nature of the 
problem. Broadly speaking, it may be said that 
unemployment occurs because it is uneconomical 
to employ human labour. Could wages ever be 
reduced to that level which would induce 
employers to employ a greater volume of 
labour ; and would the cost of necessities and 
amenities be so reduced at the same time that 
the loss of standard of living would be incon- 
siderable ? That, as we see it, is a crucial problem, 
for it is manifestly absurd to expect employers to 
engage more labour when the economics of pro- 
duction demand that less shall be employed. 
Frankly we cannot guess what the answer would 
be. We know that the fallacy of high wages has 
been discovered in America; we know that the 
low level of wages in Japan is making her a severe 
competitor ; and we have no difficulty in seeing 
that a marked rise in wages in any country 
must increase the cost of production until the 
manufacturer has had time to replace labour by 
machinery. But we do not know if there is any 
reasonable lowness of wages which will induce 
industry to employ human labour in place of 
machines, and if that lowness can be balanced by 
a corresponding decrease in the cost of living and 
of the commodities which are deemed essential to 
a higher standard of life. 


The Anglo-American Trade Agreement. 


Amongst the major events of the year must be 
placed the conversations which took place in the 
autumn on a proposed Anglo-American trade 
agreement. It is five years since this country 
became protectionist, and in every one of those 
five years efforts have been made to break down 
the excessive tariffs of other nations. Little result 
has followed from those attempts. Everywhere 
tariff restrictions—combined with other restraints 
on trade—are practically as severe as ever, despite 
the fact that nearly every nation expresses its 
disapproval of them. It may well be that an Anglo- 
American understanding, adumbrated by the pro- 
posed agreement, would be sufficiently powerful to 
free international trade from some of the bonds by 
which its movements are hampered. But we are 
not surprised that the mere hint of such an arrange- 
ment has caused anxiety in protectionist quarters. 
As reported in our issue of December 17th, the 
F.B.1. has protested against any course which would 
lower import duties, and we understand that 
Canada, whilst not opposing the agreement, is 
disturbed about its repercussion upon some of her 
principal exports—timber from British Columbia is 
a notable example. Yet when we find Minister after 
Minister who served in a Government which 
imposed the British tariff, speaking in ardent 
terms of the advantages of such an agreement, 
we must conclude that they have reached the 
conclusion that the trade of the country, 
regarded as a whole, would benefit. We must 
believe also, unless we take a sinister view, that 
America is of the opinion that greater reciprocal 
trade will be done between the English-speaking 
nations if an arrangement can be reached. Need 
we add the suspicion—for it is no more—that the 
agreement may prove to be but one element in 
an act of international co-operation of world-wide 
significance ? 


Technical Advances. 


The tale of the technical progress of the year 
occupies nearly all this number and will extend 
far into the next. There is nothing very remark- 
able init ; no event which stands out, no invention 
which heralds the coming of a new industry. It 
is the history of a year of stolid industry. 

The centres of interest in engineering change as 
time progresses. Not so many years ago the steam- 
ship and the railway locomotive were the “star 
turns ’’; now the flying machine has usurped their 
place and provides the field in which most rapid 
development is taking place. Unfortunately, 
many of the advances are very strictly “ hush- 
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hush,”’ and we dare hardly breathe even their 
names without risking incarceration in the Tower. 
But enough remains, as will be seen from other 
pages, to show that technical progress of a remark- 
able kind is being made. Aero-engines increase 
yearly in power output, in complexity of parts, and 
in beauty of manufacture; the variable pitch 
propeller, after many years of research, is reaching 
perfection ; and the all-metal aeroplane, despite the 
faith of those who still believe in wood, has become 
regular practice. More remarkable than these 
things from the engineer’s point of view is that 
under the pressure of demand mass production 
methods are now being used for the construction 
of fuselages and wings as well as for engines. The 
aeronautical people have coined for it the dreadful 
word—we shall all be using it soon—‘ pro- 
ductionisation.”” But by whatever name they may 
be called, the adaptation of organised methods of 
construction to such parts is a notable achievement 
in mechanical engineering. 

Turning to another kind of transport, that on 
railways, we have to record that no notable deve- 
lopments in steam or other locomotives took place 
either at home or abroad during the year, mere 
increase in power and dimensions being disregarded. 
Yet this may be said. The steam locomotive within 
the last few years has so consolidated its position 
by relatively small changes—such as improve- 
ment of the blast and the use of better parts and 
materials—that the competition of the internal 
combustionand electric locomotives has become less 
effective than it was at one time, save on lines which 
lack the facilities for steam haulage. Here and 
there one may find large oil locomotives in use, 
but there is no indication so far that the type is 
making headway against steam engines for normal 
conditions. In this country, which has but one 
native fuel, it is not likely to do so for many a 
long year. Nor does there seem to be any hint 
that our main lines are nearer electrification than 
they were when the Weir report was issued. Elec- 
tric haulage on main lines remains as it always has 
been, no more than a very small fraction of the 
railway haulage of the world. 

For smaller powers and special purposes oil- 
engine rail traction is making fair progress, as 
may be understood from the record which appears 
on other pages. But the triumph of the year 
belongs to the standard type of locomotive and 
train; neither here nor elsewhere has it suffered 
defeat and, as we have said, it has strengthened 
its position. It has shown by such examples as 
the ‘‘Coronation” trains on the L.M.S. and 
L.N.E.R. that it can give magnificent service, both 
in the matter of speed and luxury of travel. 

The welcome announcement was made in August 
that the LN.E.R. and L.M.S. Companies had 
decided to erect a locomotive testing station near 
Rugby. 

At sea the notable events in commercial ships 
are rather prophetic than actual. A great sister 
to the “ Queen Mary ” is making progress and a 
new ‘* Mauretania,” which all hope will rival her 
illustrious namesake, is on the stocks. In marine 
engineering one of the most interesting events of the 
year was the installation of a forced circulation 
boiler in a British destroyer, an experiment which 
will be watched with the keenest interest. 

Turning from dynamic to static engineering, 
the year does not offer us much to record. The 
usual development of power stations took place, 
and civil works of one kind and another were 
begun and ended, but none were very notable. 
Even the Storstrom Bridge is more remarkable 
for its length than its technical characteristics. 
In the workshops the pressure of the rearmament 
programme put the machine tool industry in the 
not wholly envious position of having more work 
than it wanted. Little has been said about it, 
but it is generally understood that such progress 
has been made in the last two or three years 
with the home design and construction of high- 
precision machines, that this country should soon 
be independent of the foreign supplies on which, 
for long, it relied. The only other matter of note 
which occurs to our minds is the increased attention 
given to the forced circulation steam boiler ashore. 
[t would seem that for certain purposes—peak 
load supply especially—it may become a regular 
item in power stations. Deptford West power 
“station of the London Power Company is 
putting in a Lamont boiler for a pressure of 
375 lb. per sq. in. and a capacity of 350,000 Ib. 
per hour. Since the introduction of superheat no 
subject associated with the steaming qualities of 
boilers has excited greater interest than that 
of pumped circulation. One can only guess 


at the influence it may acquire as the years 





pass by and greater and greater output of steam 
per unit is demanded. 


Ourselves. 


We are tempted to conclude this Retrospect of 
1937 with one word about ourselves. Following 
a@ progressive policy, it was resolved, at the 
beginning of the year, to increase the number of 
editorial pages. In 1936 we printed—apart from 
supplements and special numbers—1392 pages in 
two volumes of fifty-two issues. Last. year we 
surpassed that figure and attained a new record, 
giving our readers no less than 1500 pages in fifty- 
three issues. We gave also a special Supplement 
of thirty-two pages devoted to Modern Foundry 
Equipment ; two Olympia Exhibition Supple- 
ments of twelve pages each ; twenty-six pages in 
the form of plates; and five ‘‘ Pencil Portraits,” 
making in all eighty-seven supplemental pages. 


issues of our bi-monthly Supplement, THe Metat- 
LURGIST, each number of which is equivalent to 
eight pages of Tux Enarneur, thus bringing the 
grand total for 1937 up to 1635 pages. 

At the same time that we were giving an increase 
of editorial contents, we made a very careful 
inquiry into the quality of the paper used, and at 
length succeeded in securing a brand which has 
most of the qualities we desired. The constant 
trouble with papers which have to carry many and 
varied illustrations is lack of opacity. We have 
very nearly got over that difficulty and almost 
removed a defect which diminished the brilliance 
of half-tone illustrations and, generally, marred the 
appearance of the publication. 

We trust our good readers, who, we say with 
gratitude, have acknowledged our efforts in a very 
material and essential way, will not deny us the 
satisfaction of feeling a little pride in the year’s 





To that total of 1587 pages must be added six 


achievement. 








Shipbuilding & Marin 


REAT activity was the dominant characteristic 
of the year just ended, and shipbuilders, ship 
repairers and marine engineers can look back upon 
1937 with satisfaction, more particularly as in nearly 
all cases shipyards and engine shops have a large 
amount of work in hand for the present year. During 
the first half of 1937 there was a strong flow of orders, 
many of which were doubtless placed at that time 
in the anticipation of a possible further rise in ship- 
building costs. At the same time a very large 
amount of Admiralty work was placed in the various 
shipbuilding centres. By midsummer the supply of 
shipbuilding materials was insufficient to meet the 
demand, and steel makers were pressed for larger 
deliveries. During the later months of the year the 
lag in materials had its effect on output, and although 
over 1,000,000 gross tons were launched from British 
yards, or some 10,000 tons more than in 1936, the 
output might have been much larger had the supply 
of materials and, we may add, of skilled labour been 
less limited. The shipbuilders, marine engineers, 
and steel makers are to be congratulated on the high 
output achieved, and the fact that much of the naval 
and mercantile tonnage was actually delivered well 
ahead of time, this being made possible by a wise 
pooling of the resources available. During the 
autumn only a few orders were placed and, in the 
main, they were for special ships, such as oil tankers 
and cargo vessels for particular services. 

The rise in the price of ships without doubt led 
to delay in placing orders, but much British tonnage 
could be replaced with great advantage, both as 
regards passenger and freight-earning capacity, and 
the hope may be expressed that shipowners, bearing 
in mind the stabilised prices of steel over the next 
twelve months, may before long resume the giving 
of contracts. 

Foreign competition was keen throughout the year, 
and some valuable orders were placed with Continental 
yards. They included several oil tankers for the inter- 
national oil trading firms, and a number of small 
craft for coastal service. On reliable authority it is 
estimated that about fifty ships, representing a value 
of close upon £750,000, were launched during the year 
or are under construction in Dutch shipyards. Most 
of them are to be propelled by oil engines of Con- 
tinentail origin. They are being built for British firms 
and other shipowners, who formerly placed their 
orders with British shipyards and engine works. 
With the efforts which are being rightly made to 
develop our British coasting trade, it would seem 
fitting that our own shipyards should at least share 
in the work of designing and building these special 
ships and their propelling machinery. There should 
be no relaxation of effort to secure orders from 
abroad, and the export credits which, through the 
action of the Government, again became available 
during the year, should be of some assistance in that 
direction. 

In spite of the large volume of mercantile orders 
which were placed at the end of 1936, and during 
the earlier part of 1937, to which were added a 
number of important Admiralty contracts, only 
two-thirds of the total berths available in the industry 
are at present employed. It will be seen that there 
still remains more than ample accommodation for 
new orders and for the completion of the rearmament 
programme. In this connection reference may be made 
to the work of National Shipbuilders’ Security, Ltd., 
which, by reducing the number of superfluous berths, 
has consolidated the industry and has thereby 
brought about more economical production. Speak- 
ing at the annual meeting of the company in Novem- 
ber, Sir James Lithgow stated that although during 
1937 the purchases of redundant yards had been 
fewer, the same policy of selling sites for purposes 
other than shipbuilding was being continued. The 
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valuer, he said, had several further important 
negotiations in hand, and he was hopeful that some - 
sales would shortly materialise. Had the sterilised 
yards remained in business, then the present load 
would have been half the capacity instead of two- 
thirds. The effect of concentration which had been 
achieved by National Shipbuilders’ Security, Ltd., 
was that, on the average, the volume of work in 
progress was about 50 per cent. greater than it would 
have been had it been spread over the original number 
of units. * 

During the past year there was a substantial 
increase in the number of persons employed in the 
shipbuilding industry and more regular employment 
for all the trades dependent upon shipbuilding. 
Statistics which have been prepared by the Ministry 
of Labour show that compared with 1936 about 
15,000 more workpeople are following the industry, 
that figure including shipbuilding, marine engineering, 
and ship-repairing. With continuity of employment 
it has again become possible to re-establish the 
training of the future skilled labour personnel for 
the industry. The year was, with the exception of 
some apprentice troubles on the Clyde and at other 
centres, free from any major labour troubles. Before 
the close the questions relating to youth labour 
were amicably settled with the unions, and a claim 
from the trade unions for a further increase and 
holidays with pay was formulated and will be the 
subject of further negotiations which will be begun 
shortly. 

The year 1937 marked the inauguration of the 
Shipbuilding Conference, an organisation entrusted 
with the task of co-ordinating economic, commercial, 
and technical interests within the industry. It 
works alongside the older established Shipbuilding 
Employers’ Federation, which covers labour and its 
related problems. One of the important tasks of 
the Conference will be the levelling out as far as may 
be possible of lean and peak years by a steadier 
placing of orders, That is an undertaking which 
must necessitate the co-operation of shipowners, 
shipbuilders, steel makers, and all those who supply 
shipbuilding materials, and in which the Government 
must play its own part. 

Apart from the shortage of shipbuilding materials 
and skilled labour already referred to, there was 
also a scarcity of marine engineers. Early in the 
year a Departmental Committee was set up by the 
Board of Trade on which the leading institutions 
and technical societies and marine engineering 
interests were represented along with Government 
Departments. It was entrusted with the task of 
inquiring into the present system under which 
candidates are examined for certificates of com- 
petency. The report of this Committee is awaited 
with interest. Meanwhile, we may record the fact 
that National Certificates in Engineering are to be 
accepted as evidence of training. 

In May the Admiralty announced a scheme whereby 
direct entry from the universities to engineer officers 
was made ible. 

The Scrap and Build Scheme came to a close during 
1937. Under it some fifty cargo ships were built, 
and, coupled with the Government subsidy to tramp 
ships, it assisted shipbuilders. 


Large Transatlantic Liners. 

At the spring meetings of the Institution of Naval 
Architects, Mr. Stephen J. Pigott, the managing 
director of John Brown and Co., Ltd., of Clydebank, 
read an interesting paper on ‘“‘ Some Special Features 
of the s.s, ‘Queen Mary,’”’ which was reprinted in 
abridged form in our.issue of April 2nd. In it, he 
dealt with the alterations made to the turbine blading 
and main turbine nozzles, also the condensers. Mr. 
Pigott stated that the boilers were in perfect condition. 
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KING GEORGE VI BRIDGE, BENGAL 

TRIANGLE ROAD CROSSING ON GERMAN MOTORWAY 
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L.M.S. SIx-COUPLED STREAMLINED PASSENGER ENGINE 
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NEW ZEALAND CARGO LINER ‘‘ SUSSEX "’ 
BRITISH INDIA TROOPSHIP AND PASSENGER VESSEL 


ANCHOR LINER ‘‘CIRCASSIA’’ 


** DUNERA”"' 
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During the past year the liner ran exceedingly well, 
and many competent observers who travelled in her 
have borne testimony to the freedom from vibration 
and the smooth running of the machinery. Shortly 
before the end of the year the ‘‘ Queen Mary ” was 
withdrawn for routine overall, which is now being 
carried out for Cunard White Star, Ltd., by John I. 
Thornycroft and Co., Ltd., at Southampton. We are 
able to state that the Howden Vortex pattern dry 





flue gas cleaning plants, which were fitted to the three 


will be fewer than those of the ‘‘ Queen Mary ” with 
a higher designed output. The steam conditions are 
likely to be a little higher than those on the previous 
ship, which were, we may recall a working pressure 
of 400 lb. per square inch with a superheated steam 
temperature of 700 deg, Fah, 


At the Birkenhead Yard of Cammell Laird 
and Co., Ltd., the outstanding ship begun 
during the year was the new Cunard White 


Star liner, which is to be launched in July next 








FIG. 1—PROSPECTIVE VIEW OF CUNARD WHITE STAR LINER 


uptakes early last year, have operated satisfactorily. 
The makers claim that, although not as efficient as 
the wet system of dust collection, the dry system will 
collect over 60 per cent. of the dust in the flue gases, 
the small particles which escape being so light that 
it is only under exceptional weather conditions that 
they may be precipitated on the decks.~ 

The electrically propelled French Line steamer 
‘** Normandie” had an excellent season of working, 
and the year’s operation was of interest in that with 
a new design of propeller a further Atlantic speed 
record was gained. To the French Line belongs the 
honour of making in a single round trip new records, 
which included a westward passage in less than four 
days and a new fastest day’s speed record of 781 
miles at an average speed of 31-24 knots. The new 
four-bladed propellers, which were designed by 
Monsieur Merot du Barre, one of the engineers of the 
Compagnie Générale Transatlantique, were described 
and illustrated in an article published in our issue of 
June 11th. The machinery was not overloaded in 
any way, but the supplementary valves of the main 
turbo-generators were opened so that a total of 
180,000 S.H.P. could be developed, compared with 
the 160,000 S.H.P. for which the valves were origin- 
ally set, 

The idea of the big ship for Transatlantic service 
received support from Dr. Baker, of the William 
Froude Experimental Tank, during the year, who, in a 
paper recently read before the North-East Coast 
Institution of Engineers and Shipbuilders, stated that 
within a generation we might look forward to Atlantic 
liners of 1365ft. in length propelled by 500,000 S.H.P. 
machinery at a speed of 40 knots. A detailed scheme 
for a streamlined liner for Atlantic service for a 
designed speed of 40 to 45 knots, with 400,000 S.H.P. 
turbo-electrie propelling machinery, was outlined in 
i paper presented by Monsieur Pierre de Malglaive 
and Mr. A. C. Hardy before the Institute of Marine 
Engineers on December llth. The paper was 
reprinted in shortened form in our issue of December 
24th. It is of interest to record that in the course of 
the discussion the views were expressed to the effect 
that no difficulty should be experienced in designing 
successful machinery of that power, either with the 
turbo-electric or the geared turbine drive. 

Work is proceeding satisfactorily on the sister ship 
to the ‘‘ Queen Mary,” “‘ No. 552,” at the Clydebank 
Yard of John Brown and Co., Ltd., and the hull 
portion of the ship is now well advanced. Official 
particulars of the propelling machinery are not avail- 








able, but we have good reason to state that the boilers 


i 





** MAURETANIA "' 


and named the “ Mauretania.’’ A prospective view 
of the successor of the world-famed old ‘‘ Maure- 
tania,’ drawn by an artist from the naval architect’s 
plans, is reproduced in Fig. 1. The new ship will have 
a length of over 750ft., with a gross tonnage of about 
33,000. The propelling machinery will comprise a 
twin-screw arrangement of Parsons single reduction 
geared turbines. Each set consists of one high- 
pressure, one intermediate-pressure, and one low- 





from the low-pressure casings, spring supports being 
fitted to relieve the load on the turbines, and the main 
feed water circuits are arranged on the closed feed 
system. The steam generating installation consists of 
six Yarrow water-tube boilers with superheaters and air 
heaters arranged for working on the closed stokehold 
system of draught, with oil as fuel, the working 
pressure being 400 lb. per square inch with a tempera- 
ture at the boiler stop valve of 725 deg. Fah, Work 
on both hull and machinery is well advanced. 


A Liner Conversion. 


One of the most important reconstructions of the 
year was the conversion of the late Cunard White 
Star liner ‘“‘ Majestic’ into a training ship for the 
Royal Navy, H.M.S. “Caledonia.” A view of the 
completed ship taken on her way to Rosyth is repro- 
duced in Fig. 2. The work was carried out by John 
[. Thornycroft and Co., Ltd., at Southampton, and 
comprised a great deal of cutting away of existing 
fittings and the installation of new equipment suited for 
naval training service. This work was fully described in 
Tue Encrveer of April 30th. The main propelling 
machinery was retained intact, and forty-two of the 
original water-tube boilers were retained for the main 
machinery and six set apart for the normal service 
of the ship in dock at Rosyth. On her voyage round 
from Southampton the machinery, which had been 
disused for some considerable time, worked well and 
speeds up to 17 knots were obtained. 


Cross-Channel and Railway Ships. 


The past year saw many fast cross-Channel and 
railway service ships put into service. Among these 
may be mentioned the “ Leinster” built by Harland 
and Wolff, Ltd., at Belfast, which was completed in 
November, about the same time as her sister ship 
the “Munster” was launched. A view of the 
*“‘ Leinster” is reproduced in Fig. 3 herewith. She 
is a vessel of striking appearance, with her raked and 
rounded stem and cruiser stern, and her high 
white deck housing and single low funnel. The design 
provides accommodation for over 425 first-class 
passengers, which are furnished with single and two- 

















Fic. 2—H.M. TRAINING SHIP 


pressure turbine, working in series and driving sepa- 
rate pinions engaging with the main gear wheel. The 
H.P. and I.P. ahead turbines are of the single-flow 
reaction type, and the low-pressure turbine of the 
divided-flow reaction type, while the astern turbines 
for each set comprise one high-pressure and one low- 
pressure, working in series. They are of the impulse 
type. The gearing is of the double helical single 
reduction type. The main condensers are suspended 





** CALEDONIA."’ 


berth cabins. An attractive restaurant and lounge 
has been arranged. The ship has an overall length 
of 367ft., with a beam of 50ft., and a depth of 19ft., 
and has a measurement of about 4302 gross tons. 
The propelling machinery consists of twin-screw 
two-stroke, single-acting, ten-cylinder oil engines of 
the Harland-B & W. type, having a bore of 800 mm. 
and a stroke of 900 mm., and a designed output of 
6300 T.H.P. The design incorporates uniflow scaveng- 
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ing, with airless injection of fuel and poppet pat- 
tern exhaust valves, and a tuned exhaust pipe 
arrangement. There are three six-cylinder oil engine 
driven auxiliary dynamos, each with a designed output 
of 175 kW. These supply the necessary power for the 
deck and auxiliary machinery and for lighting the ship. 

In Fig. 4 we illustrate the new Belgian-built cross- 
Channel motor liner “ Prinz Albert,” which entered 
the Dover—Ostend service of the Belgian State Rail- 
ways in October. 

While she is a sister ship to the ** Prince Baudouin,” 
which entered the company’s service in 1934, she 
embodies several improvements, both in hull design 
and lay-out and in her Cockerill-Sulzer propelling 
machinery. During her trials in deep water a mean 
speed of 254 knots was recorded, making her, it is 
claimed, the fastest motor ship afloat. Im Channel 
service she has a designed speed of 22 knots, with 
about 15,000 S.H.P. output, but with a maximum 
output of 17,000 S.H.P. she is capable of about 





Queen Line, began her service, making daily summer 
trips from Tilbury or Gravesend, Southend, and 
Margate to Ostend, Calais, and Boulogne. She is 
specially designed for this particular traffic, and has 
a broad beam with sponsons amidships, which, it is 
expected, will help to steady her in a beam swell. 
The passenger accommodation has been laid out to 
suit Thames tourist traffic, and includes large enclosed 
lounge spaces and exceilent dining accommodation. 
The hull has a length of 275ft. and a beam of 35ft., 
and the propelling machinery consists of a twin-screw 
arrangement of twelve-cylinder Sulzer engines with 
a bore of 360 mm. and a stroke of 600 mm., each 
engine having a designed output of 2250 B.H.P., 
giving a total propelling power of 4500S.H.P. During 
her trials over the measured mile at Skelmorlie the 
** Royal Sovereign * recorded a speed of over 21 knots, 
and she is expected to maintain a speed of over 
19 knots in actual service. The owners are trans- 
ferring the new motorship ‘ Queen of the Channel ”’ 





to burn coal under the closed stokehold system of 
forced draught. 


Liners for Empire Service. 


The larger liners of 1937 were, as in the previous 
year, mostly ships for Empire passenger carrying and 
food transport purposes. In August the Orient Steam 
Navigation Company, Ltd., took delivery of a fine 
passenger liner ‘‘ Orcades,” illustrated in one of 
to-day’s special Supplements. She was built and 
engined by Vickers-Armstrongs, Ltd., at the Barrow- 
in-Furness yard, and a full description of the ship 
and machinery will be found in our issue of August 
27th. She has a length of 665ft. overall, with a 
moulded beam of 82ft. Her displacement tonnage is 
28,400, with a measurement of 23,400 gross tons. 
The propelling machinery consists of twin-screw 
single-reduction Parsons geared turbines, with a 
designed service output of 24,000 S.H.P. Steam is 








aa 











Zh 
ia titis) © 








he fy f eiger 








Fic. 5—ISLE OF MAN STEAMER 


25 knots. The “Prinz Albert” was built at the 
Hoboken Yard of the Soc. Anon. John Cockerill, the 
engines being constructed at the firm’s Seraing works 
in collaboration with Sulzer Brothers, of Winterthur. 
She has an overall length of about 370ft., with a beam 
of 46ft. and a depth of 24ft. 9in. The draught is about 
Llft. 3in., with a displacement of 2800 tons and a 
measurement of approximately 3300 gross tons. The 
propelling machinery comprises a twin-serew arrange- 
ment of twelve-cylinder, single-acting, two-stroke, 
crosshead-pattern engines, with a bore of 580 mm. 
and a stroke of 840 mm. The engines have individual 
scavenge pumps on each cylinder, the pistons of which 
are driven by levers and links direct from the cross- 
head. They are accommodated in a 52ft. engine- 
room about amidships and each has a length of about 
46ft. Two silencers are provided and the running of 
the machinery is very quiet. The auxiliaries include 
three 200-kW generators, which are oil engine driven, 
and a small emergency generating and air compressor 
set with the usual complement of engine-room pumps 
and auxiliary equipment, including a Cochran boiler. 


Two interesting Isle of Man steamers which 


‘*FENELLA ** 





from the Thames and Channel services to Kast Coast 
ports, where she will be engaged in services from 
Yarmouth, Felixstowe, and Clacton to Continental 
ports. 

A further ship built by William Denny and Brothers 
for service in South of England Waters is the Southern 
Railway Company’s paddle steamer “ Ryde,” shown 
in Fig. 8. She is a sister ship of the ** Sandown,” 
which the same builders launched in 1934, and is 
intended for the Portsmouth and Isle of Wight 
service. She is 223ft. long overall, 29ft. broad 
moulded, 52ft. 6in. broad overall, with a depth of 
10ft. 6in. to the main deck, and carries a single mast 
and one funnel, while for good steering a rudder at each 
end is provided. The vessel is propelled by side paddle 
wheels with steel feathering floats, driven by a three- 
crank triple-expansion diagonal surface condensing 
engine, running at 53 r.p.m. The high-pressure 
cylinder is 16in. diameter, intermediate cylinder 
254in. diameter, and low-pressure cylinder 4lin. 
diameter, with a stroke of 5ft. 3in. Steam 
raised in one cylindrical return-tube boiler with 
three corrugated furnaces, with a working pres- 
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* JUPITER "* 


generated in four large and two small Babeock and 
Wilcox oil-fired boilers, working at a pressure at 
the superheater outlet of 4251b. per square inch. 
The electric generating machinery comprises three 
Allen turbo-driven dynamos, each of 550 kW at 
220 volts, and one oil engine driven generator of 
90 kW at 220 volts. 

Just before the end of the year the new liner 
 Stratheden ’’ was added to the fleet of the P. & O. 
Company, and is now on her maiden voyage to India 
and Australia. She is also illustrated in one of 
to-day’s special Supplements. In general hull dimen- 
sions and lay-out of propelling machinery, she differs 
but little from the ‘ Oreades” above mentioned. 
In her arrangement of public rooms and decoration 
she is specially equipped and finished in accordance 
with the high P. & O. traditions. A full description 
of the ship and her propelling machinery will be 
found in our issue of December 24th. Special technical 
features include a large G.E.C. telephone equipment, 
one of the first of its kind. The three auxiliary 
generating sets are of B.T.H. design, each with a 
designed output of 500/550 kW at 220 volts, and there 
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entered service during the summer of 1937 were the 
* Fenella,”’ illustrated in Fig. 5 and her sister ship 
the “ Tynwald.” They have a length of 327ft. 7in., 
with a breadth moulded of 40ft. and a depth moulded 
to the shelter deck of 26ft. The gross tonnage is 
about 2200. The main propelling machinery consists 
of twin-screw Parsons cross-compound single-reduc- 
tion geared turbines. The total designed output is 
8000 S.H.P. at a propeller speed of 275r.p.m. About 
70 per cent. astern power is provided. Steam is 
raised: in three Babcock-Wilcox water-tube boilers, 
which were built at Barrow, and have a total heating 
surface of 13,560 square feet. The designed working 
steam pressure is 250 lb. per square inch. The two 
auxiliary generator sets are steam turbine driven, 
and are each built for 150-kW output at 220 volts. 
They were built for the Isle of Man Steam Packet Co., 
Ltd., by Vickers-Armstrongs at Barrow-in-Furness. 
In July last the ‘‘ Royal Sovereign ”’ (see Fig. 7), 
built by William Denny and Brothers, of Dumbarton, 
for the Thames and Channel service of the New 


Medway Steam Packet Company, the owners of the 














SOVEREIGN *’ 


sure of 185 lb. per square inch. The boiler is arranged 
for burning coal under the closed stokehold system of 
forced draught. 

Another paddle steamer of the year was the 
‘“* Jupiter ’’ (see Fig. 6), which was constructed for 
the Clyde estuary service of the London, Midland and 
Scottish Railway Company by the Fairfield Ship- 
building and Engineering Company, Ltd., of Govan, 
Glasgow. She has an overall length of 230ft. 6in., 
with a breadth moulded of 30ft. 

The ship is designed to give ample accommodation 
for about 1200 passengers and crew on three decks, 
the lower, main, and promenade decks. The large 
deck houses on the promenade deck forward and aft 
form excellent shelters. Special attention was paid 
to the seating in these shelters in order to enable the 
passengers to have an uninterrupted view on either 
side of the vessel through the large windows arranged 
round the sides of the spaces. 

The vessel is propelled by paddles driven by a 
three-crank triple-expansion engine, steam being 
supplied by a double-ended Scotch boiler designed 
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is an Allen oil engine driven emergency generating 
set with an output of 90 kW. 

Another liner which we illustrate in the special 
Supplement is the “‘ City of Capetown,” the first of 
four ships recently ordered from Cammell, Laird and 
Co., Ltd., of Birkenhead, by the Ellerman Lines, Ltd.. 
of Liverpool. She is a twin-screw cargo and passenger 
liner, having a length of 486ft. between perpen- 
diculars, a beam of 62ft., and a measurement of 
8046 tons. The propelling machinery comprises a 
twin-screw arrangement of Parsons single-reduction 
geared turbines, and steam is supplied by six single- 
ended cylindrical boilers, which are fitted with smoke - 
tube superheaters and are arranged to burn either 
coal or oil under a system of forced and induced 
draught. 

Among the motor liners which are illustrated on 
another Supplement page is the new twin-screw 
motor liner ‘‘ Dunera,’’ a sister ship to the ‘“‘ Dilwara.”’ 
She was built to the order of the British India Steam 
Navigation Company, Ltd., by Barclay, Curle and 
£o., Ltd., of Glasgow, and will be employed in her 
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owner's passenger and cruising services. She is also 
fitted out for the conveyance of troops in collabora- 
tion with H.M. Sea Transport Department. Accom- 
modation is provided for 104 first-class and 100 second- 
class passengers in comfortable cabins, and excellent 
public rooms have been provided. On the main and 
lower decks hammock billets can be provided for 
1150 troops, with special accommodation for the wives 
and families of officers and men. The ship is equipped 
with the latest safety and navigational appliances. 
She has a length of 490ft. and a beam of 63ft., with 
a depth of 35ft. The propelling machinery of the 
* Dunera ”’ was constructed by the builders at their 
Scotstoun works, and consists of two sets of Barclay, 
Curle-Doxford opposed-piston airless-injection oil 
cngines, with cylinders 560 mm. diameter and 
1680 mm. stroke, each of which is assembled as a 
five-cylinder unit and arranged with a crank-driven 
scavenge pump. To each engine there is fitted a 
Bibby-Doxford detuner, which has been designed to 
eliminate torsional vibration stresses at all speeds. 
The auxiliaries are electrically operated, and are fitted 
in duplicate. They comprise Atlas airless-injection 


there is an exhaust gas boiler of the composite type. 
designed to utilise the exhaust gases from the main 
engines or to burn oil fuel. This boiler supplies the 
necessary steam for the heating of the accommodation 
spaces and other domestic services. 

Another noteworthy motor liner was the “ Sussex,” 
belonging to the New Zealand Shipping Company, 
Ltd., which entered the company’s service early last 
year. This ship is also illustrated im one of our special 
Supplements. She was designed and built by John 
Brown and Co., Ltd., of Clydebank, and has an overall 
length of 551ft. and a breadth of 70ft., with a measure- 
ment of over 11,000 gross tons. Her propelling 
machinery consists of a twin-screw arrangement of 
Brown-Doxford opposed-piston oil engines, with a 
total output of 13,250 S.H.P. at a speed of 120 r.p.m. 
Each engine has five cylinders, with a bore of 725 mm. 
and a combined stroke of 2250 mm. Her service 
speed fully loaded is 17 knots, and on her trial she 
exceeded that speed. 


No review of 1937 would be complete without some 
mention of the building and refitting ‘programme 





of the Union Castle Line. 


On Thursday, September 




















FIG. 9—-UNION CASTLE LINER ‘“‘ARUNDEL CASTLE ”’ 


oil engines, directly coupled to B.T.H. generators. 
There are two composite exhaust heat and oil-fired 
Scotch boilers of the builder’s design, placed in a 
separate compartment at the forward end of the 
engine room. They meet the hotel load. 

Towards the end of the year an important addition 
to the fleet of the Anchor Line, Ltd., was made by the 
completion of the new motorship “ Circassia,’’ which 
on October 28th inaugurated the company’s accele- 
rated service to India. The “ Circassia ”’ is the first 
of two ships. Her sister, the “‘ Cilicia,” was launched 
from the Govan yard of the Fairfield Shipbuilding 
and Engineering Company, Ltd., on October 21st. 
The liners have a length of 506ft.. with a moulded 
breadth of 66ft., and a moulded depth to the upper 
deck of 35ft. 6in. The load draught is 27ft., with a 
measurement of 11,200 tons. The deadweight 
carrying capacity is 7990 tons, and there is accom- 
modation for 321 first-class passengers. The pro- 
pelling machinery comprises a twin-serew arrangement 
of Fairfield-Doxford opposed -piston two-cycle engines, 
cach with a designed output of 5700 S.H.P., giving 
a service speed of 164 knots. Power for the auxiliaries 
is provided by three oil-electric generator sets, and 





23rd, the Royal Mail M.V. *‘ Capetown Castle ” was 
launched from the north yard of Harland and Wolff, 
Ltd., at Belfast. The “Capetown Castle” is the 
largest vessel completed by a British shipyard since 
the “ Queen Mary.” She bas an approximate gross 
tonnage of 26,500, her overall length is 734ft., and 
her moulded breadth 82ft. She will have twin 
screws, each operated by a Harland-B. & W. two-cycle 
double-acting oil engine having ten cylinders of 
660 mm. bore and 1500 mm. stroke. Accommoda- 
tion will be provided for 292 first-class and 500 cabin- 
class passengers, and it is intended to make the 
6000-mile voyage to South Africa in fourteen days. 
Space will be provided for a, certain amount of 
refrigerated cargo and for the carriage of deciduous 
and citrus fruits. In the course of the year turbine 
propelling machinery with Babcock-Johnson boilers 
was constructed at Belfast for the “‘ Arundel Castle ” 
and the ‘‘ Windsor Castle,” the first two of five liners 
of the Union Castle Line which are to be re-engined 
and modernised. In Fig. 9 we reproduce a view of the 
‘* Arundel Castle,’ and we hope to deal more fully with 
her propelling machinery and boilersin ournext article. 
(To be continued.) 


River Control and Water Storage in 1937. 


> 


ws its flow from upland svurce to estuary a river 
serves the needs of mankind in many different and 
sometimes conflicting ways. In the higher reaches 
where the water flows over stones and boulders in 
the bed of a mountain valley it is pure and sweet, 
so that wealthy cities have constructed dams behind 
which to store it that their peoples may use it freely 
for drinking and cleansing. Alternatively, the 
configuration of the country may be such as to attract 
the engineer to construct a dam or a series of dams 
by which the energy of the falling water may be 
harnessed for the generation of electric power. Lower 
downstream the water finds other uses. Industry 
uses it for washing and cleansing, for conversion into 
steam and power, for the cooling of condensers, and 
in innumerable other ways. As the quantity of 
water flowing grows it is controlled by weirs and 





sluices for the convenience of boats and barges 
navigated upon it. Yet lower it may be canalised 


or its waters depended upon to _ feed canals. 
In a dry country a barrage may be built to 
divert the water into an irrigation system. As the 


estuary is approached docks and shipyards gather 
about the banks of the river, and it bears ocean- 
going ships trading to the ports of the world. Through- 
out its course the river is not only the drainage 
channel for the land carrying away waste products 
of all kinds, industrial effluents, and sewage, but also 
the source of water supply for the towns and villages 
about its banks. For centuries the administration 
of rivers and streams has set Governments a problem 
in the holding of a just balance between the conflicting 
requirements of water supply, sewage disposal, 
fishery, navigation, flood control, and other autho- 





rities, and the various users of water for other 
purposes. . 

In 1937 the condition of the rivers of this country 
and the administration of the law regarding them 
was much under discussion. The Land Drainage 
Act of 1930, which concentrated authority so far as 
drainage is concerned in catchment boards responsible 
for the whole, or nearly the whole, of river basins 
above the tideway, began to have a visible effect 
upon the régime of rivers. Such structures as the 
Dog-in-a-Doublet lock and sluices on the river 
Nene and the Allington sluices on the river Medway 
are evidence of the kind of activity in river work 
now being undertaken in many parts of the country. 

The first named is situated some 7 miles down- 
stream from Peterborough and was rendered neces- 
sary by the regrading of the river bed and the desire 
to improve navigation. About 2 miles below the city 
there existed a shoal, the Northey Gravels, which 
it was desired to remove. These gravels, by acting 
as a weir, held back the brackish water of the tides, 
and the water supply for the town of Thorney was 
drawn off above them. Before they could be removed 
it was necessary to erect a structure which would 
serve the same purpose. The Dog-in-a-Doublet 
sluices are designed for a tidal variation of about 12ft. 
while maintaining a permanent head of 11ft. upstream, 
and the intake for the Thorney water supply was 
transferred to a position close by the sluices. There 
are two 30ft. sluices and a lock 145ft. by 26ft. The 
latter is subdivided by an additional gate to prevent 
wastage of water when the smaller craft are passing 
through. The normal retention level is 9-50ft. 
above O.D., and the tidal variation from about 3ft. 
below to 10ft. above O.D. Under severe conditions 
of drought, however, it is possible the retention 
level might fall. Vertical gates, made by Ransomes 
and Rapier, Ltd., of Ipswich, and capable of with- 
standing pressure in either direction, were therefore 
adopted. An interesting matter in the construction is 
the use of brush wood mattresses to protect the up- 
stream and downstream apronsagainstscour. Thework 
of erection was carried out by the Dredging and Con- 
struction Company, Ltd., of London and King’s 
Lynn. An accompanying engraving illustrates the 
work, which was fully described in our issue of 
July 30th. 

The other structure mentioned, the Allington 
sluices on the river Medway, illustrated in another 
engraving, was built to replace existing sluices 
that provided openings too small to deal with floods. 
The structure is situated at the limit of tidal waters 
about 2 miles below Maidstone, and has three vertical 
sluices, two 30ft. by 15ft., and one L6ft. by 15ft. 
The Dredging and Construction Company, Ltd., 
carried out the work, and Ransomes and Rapier, 
Ltd., supplied the steelwork. These sluices were 
described in our issue of August 6th. 

Such works are the visible portents of less obvious 
dredging and bank-repairing and other works which 
were being carried on during the year by the catch- 
ment boards in many parts of the country. By March 
3lst, 1937, according to the Report of Operations 
and Proceedings under the Land Drainage Act of 
1930, schemes then in hand had an estimated total 
cost in excess of £6,000,000. 

Two reports issued during the year had some 
connection with rivers and intensified the interest 
being taken in them. The Inland Water Survey 
Committee stated that bodies and engineers concerned 
with rivers in their various aspects were taking an 
increasing interest in the activities of the survey. 
Some difficulty was encountered, however, in obtain- 
ing records of flows and other particulars, as each 
interested body naturally only looked to those parts 
of a record which were of most use to it for its own 
work. The survey is encouraging the taking of fuller 
records which will be of use to all persons and autho- 
rities concerned in any way with river flows. This 
Committee is as much engaged at present on the 
survey of the various rivers of this country as upon 
the taking of records, as it has been found that in 
general the means of gauging are quite inadequate 
and that additional gauging points will be necessary. 
Late in the year there was published the fourth 
report of the Joint Advisory Committee on River 
Pollution. This Committee, after reviewing the existing 
conditions of the application of the law relative to 
pollution of rivers, came to the conclusion that 
“the position which has developed in consequence 
of that Act [the Land Drainage Act, 1930] does not 
enable measures to be devised for dealing with the 
prevention of pollution of rivers without the appoint- 
ment of entirely new bodies.” It further suggested 
in its report ‘‘the time has arrived for seriously 
considering not only the reduction of the number of 
bodies dealing with river pollution by the concentra- 
tion of that function in one body for the river. but 
also the concentration of functions in relation to a 
river into one body for the whole of the river.” 
At the present time, as the report notices, there is 
a multiplicity of authorities with river pollution 
prevention powers and, in addition, numerous other 
authorities such as those for drainage, fisheries, 
and navigation, the powers of which sometimes 
overlap and are not infrequently conflicting. The 
Committee therefore recommended that the question 
of the formation of river authorities, in whom should 
be centralised the functions relating to river pollution 
prevention, land drainage, fisheries, water abstrac- 
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receive immediate consideration by an authoritative 
body which would hear evidence and arrive at 
conclusions. 

Of actual work done in and about the rivers of this 
country in connection with any function other than 
drainage, there is little of such outstanding importance 
as to require mention in this review. Among hydro- 
electric works, it may be mentioned that a third 
pipe line is being laid to connect the portal of the 
Ben Nevis tunnel of the Lochaber development to 
the power station below, and that a 6ft. diameter 





country.” At the end of April Sir Thomas Inskip 
informed the House that a committee had been 
appointed to consider and report upon the relative 
advantages of any schemes which-might be submitted 
for the production of calcium carbide and _ allied 
products in the United Kingdom. That committee, 
Sir Thomas announced at the end of November, 
had decided to recommend a scheme put forward by 
the British Oxygen Company, Ltd., the promoters 
of the original Bill. It provided for the erection of 
two factories, one near Port Talbot in South Wales, 
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DOG -IN-A-DOUBLET LOCK AND SLUICES ON RIVER NENE 


riveted steel pipe line, nearly 3 miles long, was com- 
pleted in Wales to connect Llyn Cowlyd with the 
headworks above the Dolgarrog power station of the 
North Wales and South Cheshire Joint Electricity 
Authority. On the completion of other works in 
connection with this pipe line, Dolgarrog station will 
operate under the full head obtainable from Llyn 
Cowlyd, 1150ft. 


In March, 1937, Parliament rejected for the 
second time the Caledonian Power Bill, which 
was promoted by the British Oxygen Company 


in connection with the manufacture of calcium 





which would be operated by power obtained from 
coal, and the other at Corpach, to be supplied with 
electricity by a scarcely modified Caledonian power 
scheme. The two factories would be to a considerable 
extent interdependent. This arrangement is designed 
to meet objectons put forward in Parliament that 
the needs of t’ © ‘listressed areas should be considered. 
The plans az, { the Bill were deposited at the end of 
November. 

In the matter of water supply, two quite large 
reservoirs are now under construction in this country. 
Manchester is to derive its water supply from the 














ALLINGTON SLUICES ON RIVER MEDWAY 


carbide in a factory at Corpach on Loch Linnhe. 
The scheme envisaged the utilisation of lochs 
Quoich, Cluanie, Loyne, and Garry, in the 
Western Highlands of Scotland, as reservoirs serving 
four hydro-electric power stations, and was developed 
by Mr. Halcrow, of Messrs. C. S. Meik and Halcrow, 
of Westminster. It was described in our issue of 
March 27th, 1936, and we commented upon its 
second rejection in a leading article on March 19th, 
1937. At the time of its rejection, the Secre- 
tary of State for Scotland intimated that ‘the 
Government could not divest itself of the responsi- 
bility of determining the question whether, and, if 





Mardale Valley in Westmorland, and there is now 
under construction in that valley the Haweswater 
dam. Progress with the work on that structure is 
recorded in our article on ‘“‘ Water Supply and Sani- 
tary Engineering in 1937,” and it is only necessary 
here to refer to the general design. The engineer to 
the scheme is Mr. L. Holme Lewis. The dam will 
have a length of 1550ft., a maximum height of 120ft. 
and a maximum width at the base of 112ft. The 
existing level of the lake at 695ft. above O.D. will 
be raised 95ft., and the reservoir so obtained will have 
a storage capacity between 18,000 and 19,000 million 
gallons. At present there is a natural catchment 





supply scheme has been fully developed the run-off 
from 29,000 acres will be available for the supply of 
Manchester. The unusual buttress design of the 
dam is illustrated by an accompanying drawing and 
two engravings in a Supplement to this issue. 

The other large reservoir now being formed by the 
construction of a dam lies in the Derwent Valley, 
close by the Peak, and is being constructed by the 
Derwent Valley Water Board. It is to be known as 
the Ladybower reservoir. The dam will be an earth 
embankment with a concrete corewall, 1250ft. in 
length, with a maximum height of 143ft. The storage 
available will amount to 5500 million gallons of water. 
Progress upon this work is recorded in our article on 
‘** Water Supply and Sanitary Engineering.” 

Another matter which attracted considerable atten- 
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SECTIONS THROUGH HAWESWATER DAM 


tion in this country during the year was the project 
for the construction of a barrage across the Thames 
at Woolwich. It would be about 1500ft. in length. 
Six locks would be provided for the use of shipping 
proceeding to and from the docks upstream, and the 
ebb and flow of the tide above Woolwich would be 
prevented. The cost is estimated at £4,500,000. The 
project is sponsored by the Thames Barrage Associa 
tion, and has received influential support from Sir 
Louis Dane, Lord Jessel, Sir Giles Gilbert Scott, and 
Sir Murdoch MacDonald. Lord Desborough spoke 
in favour of it during a discussion in the 
House of Lords. The Port of London Authority is 
opposed to the scheme on several grounds, the chief 
of which are that six locks would be insufficient to 
deal with the growing traffic of the pov, and that 
difficulty would be found in disposing of London’s 
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ARRANGEMENT OF SHING MUN DAM 


sewage without creating offensive conditions. Accord- 
ing to the protagonists, the scheme would meet all 
the requirements for the improvement of cross-river 
traffic and sanitation and the reduction of flooding as 
well, if not better than schemes for these purposes 
now under discussion, which would cost altogether 
about ten times as much. Just before Christmas, it 
was announced that the Port had agreed to a public 
inquiry. It is to be held by Sir Henry Maybury, 
with Captain A. H. Ryley as navigational assessor, 
and will open in March of the present year. 

Abroad, a number of works were in hand or were 
finished during 1937. For water supply purposes 
the most important work is undoubtedly the Shing 
Mun dam near Hong Kong. This structure, which 
was fully described and illustrated in our issue of 
January 22nd, 1937, was completed during the 
year, and is illustrated by two engravings in a Supple- 
ment to this issue and a drawing and two engravings 
on these pages. It is a rock-fill dam providing a reser- 
voir with a capacity of 3000 million gallons, and is 
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of unusually interesting design. It consists of four 
parts—a water-tight diaphragm containing 9000 cubic 
yards of reinforced concrete forming the face of the 
dam, built in 20ft. by 25ft. panels separated by 
copper strips to allow for expansion and contraction ; 
a thrust block consisting of about 140,000 cubic 
yards of plain concrete with buttresses on its upstream 
side to carry the water-tight face of the dam and 
permit it to be inspected from behind; a rock 
fill of closely set stones laid by hand and amounting 





is to be built across the Umgeni River 30 miles 
from the city in an area known as The Valley of a 
Thousand Hills, and 5000 million gallons of water 
will eventually be stored. The dam is to have a 
gravity section and will be 1380ft. long. Its spillway 
will be 115ft. above river bed level. About the site 
the river makes a double bend and the site of the dam 
lies between the bends. When in flood the river 
brings down large quantities of silt and the plan 
lends itself to the diversion of the silt-laden water 





DOWNSTREAM VIEW OF SHING MUN DAM 


to some 700,000 tons weight; and a sand wedge 
between the thrust block and the rock fill designed 
to ensure that the water thrust is transmitted equally 
to the fill if and when settlement oceurs and to give a 
certain elasticity to the structure so that it shall 
the better be able to withstand earthquake shocks. 
The dam has a height of 285ft. from river bed level 
to crest. A matter of considerable interest in con- 
nection with it is the bellmouth overflow illustrated 
by an engraving on this page. This type of overflow 











OVERFLOW BELLMOUTH OF SHING MUN) DAm 


has the disadvantage that a vortex usually forms in 
it at certain stages of flow causing a reduced discharge, 
turbulence, and undesirable vibration. An elaborate 
series of experiments was carried out at a hydraulic 
experimental station in the Lai-Chi-Kok valley 
with the result that a design was evolved free from 
these disadvantages. We understand that the 
experimental results will in due course be published. 

In South Africa a big scheme is under way for the 


from a point ahead of the first bend to the flank of 
the second bend downstream of the dam. A diversion 
weir will be constructed across the river 3 miles 
above the dam, and a cutting with a maximum depth 
of 80ft. is to be formed in the intervening ridge for 
the diversion of flood waters. Gates will be situated 
at a suitable position in the cutting. 

For irrigation purposes several large schemes are 
in hand or were finished during the year. The 
Gebel Aulia dam, in the Sudan, was completed 
and brought into use by the Egyptian Government 
for providing additional reserves of water for Egypt. 
The work, which is 16,400ft. in length, was com- 
pleted on April 25th, the bulk of the work executed 
last year being the completion of the embankment 
portion on the west bank of the river. The masonry 
portion, which is 5550ft. in length, and was com- 
pleted during 1936, is constructed of granite and is 
provided with fifty sluices, a lock for navigation, and 
a fish ladder. The embankment portion, which is 
10,850ft. in length, consists of a concrete-in-mass 
core wall with earth filling on each side, the slopes 
of the latter being heavily pitched with sandstone 
mosaic pitching. The cost of the works executed 
by contract was approximately £E2,000,000, inclusive 
of the lock gates, bridge across lock, sluice gates, 
machinery, &c., these latter being supplied under 
sub-contract by Glenfield and Kennedy, Ltd., and 
Sir William Arrol and Co., Ltd. Gibson and Pauling 
(Foreign), Ltd., were the main contractors, and 
Messrs. Coode, Wilson, Mitchell, and Vaughan-Lee 
the engineers. The dam is illustrated by an accom- 
panying engraving. 

In South Africa a very important scheme is being 
put into execution on the Vaal and Hartz rivers. 
Below Fourteen Streams the Vaal River drops 250ft. 
in 3 miles, and again below Barkly West down to 
the infall of the Hartz River it falls another 260ft. 
in 25 miles. The whole fall from above Fourteen 
Streams to the infall of the Hartz is 580ft. in 100 
miles. The Hartz River, which flows on a course 





improvement of water supplies to Durban. A dam 


roughly parallel with the Vaal, has, by contrast, 
a fall of only 400ft. from Brussels Siding, 13 miles 
south of Vryburg, to its infall into the Vaal 115 miles 
downstream, and opposite Fourteen Streams the 
valley of the Hartz is 450ft. below the Vaal and is 
separated from it by a low watershed with a neck 
close to Fourteen Streams only 27ft. above the bed 
of the Vaal. This configuration of the land, which 
is shown on the accompanying map, offered obvious 
possibilities for the irrigation of the valley of the 
Hartz with water from the Vaal. 

For the conservation of water in connection with 
the scheme, the Vaalbank dam is now under construc- 
tion. It is situated far upstream, 62 miles almost due 
south from Johannesburg, and the water flows down 
the river 360 miles to the diversion weir, situated 
3 miles above Wanenton. The Rand Water Board 
will take water from the reservoir created by the 
dam. It is estimated that the drainage area of 
15,000 square miles will yield an average annual 
run-off of 2,000,000 acre-feet, and the reservoir will 
store 800,000 acre-feet. The yield, together with the 
accretion from tributaries downstream, is expected 
to provide sufficient water for the irrigation of 
100,000 acres in the Hartz Valley. The Vaalbank 
works consist of a main concrete dam of the cross-fill 
type across the river channel, and an earth ernbank- 
ment across a shallow valley on the right flank. 
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MAP OF VAAL AND HARTZ RIVERS 


Construction began in 1934, and the total cost is 
estimated at £4,000,000. 

The diversion weir near Fourteen Streams is 37ft. 
high and 2380ft. long, and passes the water to a canal 
with a maximum capacity of 1000 cusecs. After 
crossing the neck between the two valleys in a cutting. 
the canal serves 100 miles of concrete-lined water- 
ways. Eventually there are likely to be 120 miles 
of distributing canals and 500 miles or so of small 
supply canals. 

In America, of course, there are numerous hydro- 
electric, water supply. river control, and irrigation 
projects in hand. But in this review it is quite 
impossible to make reference to them all. As a typical 
example, the works on the Columbia River may be 
mentioned. The Columbia River has its source in the 
Canadian Rocky Mountains, and it flows for the 
lower 785 miles of a total of 1210 miles through the 
State of Washington. Its flow is only second to the 
Mississippi in volume. Near the site of the dam now 
under construction across the river, there is the 
Grand Coulee canyon. In the Ice Age a great ice 
sheet blocked the canyon through which the river 
now flows, and it was diverted in a south-westerly 
direction over the rocky floor of the plateau. Those 
conditions lasted for centuries, and the river in that 
time eroded the existing Grand Coulee, a gorge with 
a length of 52 miles, a maximum depth of 900ft. 
and a width ranging from 2 to 5 miles. The floor of 
the Grand Coulee, which became dry when the ice 
sheet dispersed and the river returned to its present 
course, is 600ft. above low water level of the Columbia 
at the dam site. About half the length of the Coulee 
is to be used as a stabilising basin for water pumped 
into it at its northern end from the Columbia, and then 
released at its southern end into an irrigation canal 
system serving the needs of the State of Washington. 





The north and south ends of the pool will be closed 
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ROMAN STEELYARDS FOUND IN WORCESTERSHIRE 
Hook B (2) 

| Hook B(1) I'x ly . 1'x 3" Ya Lb. 

Thick = * G aul 4 Thick » Sliding Ring 
Sliding Ring 4, Sq. 

‘ uae RO7 >? q 

@ - a = | we Se : = 9) 


) aA A(1) 


Hook C (1) 





by dikes, 92ft. and 97ft. in height, and the basin will 
have a storage capacity of 1,050,000 acre-feet. 

The main work now under construction, however, 
is the dam across the Columbia River. It is to be 
357ft. high above low water, and will be a straight 
gravity structure with a transverse base spread of 
500ft., a top width of 30ft., and a crest length of 
4200ft. The reservoir formed by the dam will extend 
150 miles upstream to the international border, and 
will have a capacity of about 10 million acre-feet. 
The ultimate capacity of the main turbines of the 
designed hydro-electric plant is 2,700,000 H.P., and 
it is expected that 1,200,000 acres of potentially 
fertile land will be rendered productive. Part of the 
power obtained at the site of the dam will be used for 
pumping water into the Grand Coulee storage basin 
against a maximum head of 367ft., and a normal head 
of 295ft. According to the latest estimates, the dam 
and power plant are likely to cost 179 million dollars, 
and the pumping plant and irrigation system 198 
million dollars. In a Supplement to this issue a 
photograph is reproduced showing work in progress 
at the site of the dam. 








Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
‘ correspondents.) 


ROMAN STEELYARDS. 


Srr,—-In the course of excavations on a Koman site in 
South Worcestershire, among the usual multitude of 
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sherds, nails, and coins of various dates, 1 found lying on 
what was probably the floor of a yard or outbuilding 
objects of wrought iron which present problems of interest 
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to engineers. I enclose dimensioned sketches of them. 
The indications are that they belong to the second or 
third century A.D. Fortunately, the nature of the soil 
has preserved them excellently. Weighing appliances of 
the steelyard pattern are very ancient, and the examples 
show an advanced state of design. It will be noticed that 
both of them have two long hooks. If the middle hook B 
was used for suspension, weighing was possibly effected 
differentially between hooks A and C by sliding the ring 
or rider along the arm ; or inverting the steelyard, weighing 
could be done against a sliding weight, not discovered, or 
even the little weight attached. 

The steelyards were found lying side by side so closely 
that they had rusted together at one or two points. Yet 
they differ in many points of design. In one, the hooks 
have an extra connecting link; further, in spite of a 
general similarity, the hooks differ considerably in detail, 
perhaps indicating that they were intended for weighing 
different kinds of goods. The yards are of approximately 
the same overall length, but it will be noticed that the 
weighing ratios are different. In one case 6}in. and 7}in. 
and in the other 5}in. and 4in. These differences in design 
and in the ratios are rather puzzling in view of the con- 
tiguity of the finds. 

The third object is more baffling. What is it, and what 
did it do? Being found with the steelyards suggests that 
it had something to do with weighing or with the thing 
weighed. It is practically 2ft. long from top to toe. There 
is a square central stem, to which four ornamental struts 
are secured top and bottom by square welded collars. 
The square stem becomes circular at the top where it is 
attached to a rotatable ‘‘ pulley ” swivelling in a bearing 
on the ring A. If we knew what the object was for we 
might be able to answer the following questions :—-Why 
the big ring; why the “pulley”; why the eight 
* hooks *’; why the ornamentation ? 

Perhaps some of your readers can throw light upon these 
problems. R. K. Morcom. 
December 30th. 








SIXTY YEARS AGO. 


Our review of the past year’s activities which we 
published in our issue of January 4th, 1878, presented a 
gloomy picture so far as general conditions were concerned. 
The revenue returns were “extremely discouraging,” 
and it seemed probable that the financial year would 
end with a deficit in the National budget. It was feared 
that the war then raging between Turkey and Russia 
would spread until this country would be forced to take 
up arms. Trade prospects were as bad as they had ever 
been. The contest between labour and capital was being 
fought out on an unusual scale “ with a bitterness and want 
of judgment which were utterly deplorable.” Financial 
and commercial confidence were lacking and no great 
engineering works had been begun or foreshadowed. Civil 
engineers had found their chief source of employment, 
such as it was, in India, very largely on the construction 
of canals and irrigation works designed to prevent the 
recurrence of the terrible famine which had devastated 
that land during the year. Of the works that had been 
completed in the past twelve months we gave first mention 
to the Tay Bridge and the Hoosac Tunnel in America— 
finished at last after over twenty years’ work on it. Of 
the works in progress we singled out for special mention 
the Severn Railway Bridge and the Severn Tunnel. 
Turning to projected schemes we referred to the plans 
whereby Manchester was to draw upon lake Thirlmere 
for its water supply, and Liverpool was for the same pur- 
pose to dam the valley of the river Vyrnwy in North 
Wales, or, alternatively, to obtain water from Hawes- 
water Lake. In passing we mentioned a French scheme 
for the construction of a railway across the Sahara from 
Algeria to the Niger, and the Darien Inter-Oceanic Canal 
scheme which, we said, had made a little progress during 
the year, although it was still a paper proposition. In 
mechanical engineering nothing very remarkable hacl 
occurred, but, we said, there were indications that inven- 
tion had not quite died out among us. The steam engine, 
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we argued, had now reached a stage at which it was 
useless to seek further improvement of economy by, 
increasing the working pressure or the ratio of expansion. 
If advance was to be made it would come from the 
accumulated effect of a number of small developments, 
such as the use of separate ports for inlet and exhaust, 
as in the Corliss engine. In the construction of machine 
tools and jlabour-saving appliances our American com 
petitors were obtaining an advantage over us. We 
instanced the methods used in the manufacture of the 
Waltham watch as an example of how goods could be 
made wholly by machinery, and referred to a manufac- 
turer of implements who had carried his machine tool 
system to such a stage of perfection that he was able 
to employ ordinary labourers such as were to be found 
in any agricultural district. In the field of electricity 
we had to record the introduction of the quadruplex 
system of telegraphy, developments in the application 
of the telephone, and the invention by Edison of * an 
astonishing little machine” which he called the 
** phonograph.”” We welcomed as an important contribu- 
tion to the problem of utilising electricity for lighting the 
invention of the Jablochkoff candle, which made use 
of a slip of pure china clay as the luminescent body. 








IMPROVEMENTS IN AMERICAN BLAST- 
FURNACE PRACTICE. 


CHANGED industrial conditions have compelled 
iron makers in the southern parts of the United States to 
find some way of offsetting the increased labour cost and 
the character of the ore and coal used. The so-called 
“cheap iron” of the southern section is a thing of the 
past, owing to higher labour charges, and also to the deple- 
tion of superior grades of ore and coal, and the consequent 
necessity of using materials which are inferior by reason of 
impurities. The local coal must be washed and scrubbed 
to make it fit for coking, and even the washed coal has a 
coke ash of 12 to 14 per cent., which is much higher than 
that of typical northern coke. An outstanding improve- 
ment is the use of the sintering process, although the ores 
are silicious and require more coke than in northern blast 
furnaces. Thus the dust contains an excess of carbon. 
Seme of the ores also are self-fluxing and contain excess 
amounts of lime. Separating the carbon out of flue dust 
by a jig and briquetting the remaining material has been 
effective, but at prohibitive cost. At the sintering plant, 
four kinds of ore or flue dust are mixed in desired per- 
centages and passed through a crusher, together with a 
hard red ore, the plant having a capacity of 60 tons of 
sinter per hour, when operated at a speed of 112in. per 
minute. As this plant is on top of the stock house, the 
sinter can be delivered directly to the bins, or spouted 
to railway cars for storage or other purpose. Another 
development is the manufacture of an inert lightweight 
aggregate for concrete. This is made by pouring the slag 
into a revolving machine which whips, breaks, and cools 
it, a small amount of water at the intake spout causing 
the hot slag to explode. The concussion, the machine force. 
and the expansion of gases, blow up the still soft slag 
into a mass of tiny and disconnected cells. Its weight 
is 30 lb. to 45 1b. per cubic foot, varying with the size. 
Other improvements are in the blast-furnace design 
details, and in the coal-washing and coking plants. 
Taken altogether they more than offset the increase in 
labour cost. 
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BritisH JEFFREY Diamonp, Ltd., Wakefield.-—Wall calendar. 
Ltd., Cornwall.— Wall 





Hotman’ BRorTHERS, Camborne, 
calendar. 

J. Samuet Wurre anv Co., Lid., Cowes, Isle of Wight.—-Wall 
calendar. 

Soac Macnine Too.s, 
memo. pad. 

Frank Wiaoresworrn anv Co., Ltd., Shipley, Yorks. 
Pocket diary. 

MatTHer AND Pratt, Ltd., Park Works, Manchester, 10. 
Desk memo. pad. 

B. J. Hatt anv Co., Ltd., Stanton. House, Dacre-street. 
S.W.1.—Wall calendar. 


Ltd., Juxon-street, 8.E.11.—Desk 
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Locomotives and Trains of 1937. 


+> = 


Meecha a number of new locomotives were | splayed outwards, and the inner frames inwards, to 
{A built by the main line railway companies of this | take the side bearers for the trailing two-wheeled truck. 
With a length of 22ft. 6in., the boiler barrel has 





country during the past year, no engine incorporating 
any outstanding development in design was placed 
im service. 


diameter of 9in., with a maximum travel of 7 in. 

Two sets of Walschaerts gear, situated outside the 
frames, actuate the outside piston valves direct, and 
the inside valves by means of rocking levers. Six 
narrow rings are fitted on the piston valves to ensure 
steam-tightness, and the main pistons, which are of 
the box type, screwed on to the piston-rods, have 
each three narrow rings. 

The boiler, which is fitted with four 24in. diameter 





L.MLS. 


The five new ‘‘ Coronation” type engines turned 
out by the London, Midland and Scottish Rail- 
way Company are the most noteworthy of the 
year, for although they are actually a development 
of the 4-6-2 ‘‘ Princess Royal’ class, they include 
several interesting new features. As may be 
seen from the photograph reproduced in one 
of our Supplements to-day, these new engines have 
been streamlined, and, in addition to this, they differ 
from their prototype in that they have a boiler of 
much greater capacity, and a number of improvements 
have been made to the frames and motion. These 
new engines have very clean lines, and their efficiency 
is evident from their good performance in service, 
and the fact that the company is to build ten similar 
locomotives during 1938. They are employed in 
hauling the ‘‘ Coronation Scot ” trains on the 6} hours’ 
run between Glasgow and London. As the engines 
are similar in all respects, we will confine our notes 
to the “‘ Coronation ”’ which we illustrate, and which|an outside diameter of 5ft. 5%in., increasing to 
on its test run between London and Crewe on June | 6ft. 5jin. Each of the forty superheater flue tubes 
29th last completed the down journey at an average | has an outside diameter of 5}in., and contains three 





L.N.E.R. LOCOMOTIVE FO 








COACHES OF L.M.S.R ‘‘CORONATION SCOT’’ TRAIN 


speed of 73 miles an hour and the up journey at| lin. diameter elements. The boiler tubes have an 
80 miles an hour. evaporating surface of 2577 square feet, and the fire- 
The main frame is made up of I}in. thick high- | box 230-5 square feet. The area of the superheater 














L.N.E.R. CONVERTED LOCOMOTIVE ‘“‘No. 10,000" 


tensile steel, and at each side of the hind end two, is 856 square feet, and of the grate 50 square feet. 
separate frame plates are spliced and carried through The four cylinders are each 16}in. diameter by 
to the rear buffer beam. The outer pair of frames are | 28in. stroke, and the piston valves have each a 














R WEST HIGHLAND LINE 


pop safety valves, has a working pressure of 250 lb. 
per square inch. 
The engine has a total length of 48ft. 7in. and its 





wheel base is 37ft. long. On the front bogie the wheels 
are 3ft. diameter; the driving wheels are 6ft. 9in. 
diameter, and the trailing wheels 3ft. 9in. diameter. 

A coal pusher has been fitted in the tender, which 
has a coal capacity of 10 tons, to bring the coal 
forward to the fireman as the tender empties. 

In full working order the engine weighs 108 tons 
2 ewt., and the tender 56 tons 7 cwt., making a total 
of 164 tons 9 ewt. At 85 per cent. boiler pressure the 
tractive effort of the engine is 40,000 lb., and it has 
an adhesion factor of 3-73. 

The company has built three special trains for 
service with these engines. ‘The exterior painting 
of the carriages is, like that of the locomotives, blue, 
with four bands of silver running the full length of 
the train between the windows as illustrated. 

Each train is made up as follows :—Corridor first 
brake, 57ft.; corridor first, 57ft.; first-class vesti- 
bule dining car, 65ft.; kitchen car, 50ft.; third-class 
vestibule dining car, 57ft.; kitchen car, 50ft.; third- 
class vestibule dining car, 57ft.; third-class vestibule 
dining car, 57ft.; and corridor third brake, 57ft. 
With a total weight of 297 tons, each train has a 
seating capacity of 82 first and 150 third-class 
passengers. The general construction of the coaches 
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L.N.E.R. SIx-COUPLED EXPRESS PASSENGER ENGINE 
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follows the company’s standard practice, the body 
sides, ends, and roof being covered with steel panels 
flush with the windows. The interior decoration 
has been carried out on modern lines, and different 
timbers are used for panelling in each car. 

Each of the new coaches, in addition to the usual 


Highland line a new type of 2-6-0 engine to be 
known as the “K4” type. These engines were 
designed by Sir Nigel Gresley to avoid double heading 
on this heavily graded road, where axle loads are 
strictly limited. The first of these new engines, 
** No. 3441,” is named “‘ Loch Long,”’ and is shown in 





OBSERVATION CAR ON L.N.E.R. 


steam heaters under the seats, has its own pressure 
heating and ventilating system. In this system two 
independent units are employed to isolate completely 
the cold from the hot air supply. 

Main air ducts convey the hot and cold air along 
the outside of the carriage roofs and branch ducts 
between the inner and outer roof sheetings feed air 
into louvres in the coaches. These louvres comprise 
a mixing chamber to control the air temperature, and 
a nozzle which may be set to direct the air stream. 

In connection with its coaching stock renewal 
programme, the company built 110 vestibule coaches 
for long-distance excursion traffic during the year. 
These coaches, which were built to the designs of 
Mr. W. A. Stanier, have been made up into eleven 
ten-coach articulated trains. The trains are articu- 
lated in two-coach units, and are made up of two 
two-car units, comprising third-class brake and one 
vestibule third ; two two-car vestibule thirds ; one 
two-car unit, comprising one third vestibule and one 
composite vestibule of first and third-class cars. 
Each train has accommodation for 18 first-class and 
511 third-class passengers. Unlike ordinary rolling 
stock, where the body and underframe are separate 
units, in the new stock the body is integral with the 
underframe. In assembling the coaches electric 
welding was used wherever possible and the body and 
underframe are arranged so that the solebars and 
cantrails are combined as one member, and the 
trussed longitudinals as another. Before being screwed 
on the frame, the steel side panel sections were welded 
into one continuous length by the carbon arc 
process. 

There is a considerable saving in weight and length 
with the new trains, as compared with standard 
rolling stock. Ten 57ft. standard vestibule cars 
weigh 300 tons, as compared with 245 tons of a ten- 
coach train of articulated stock, which is also 40ft. 
less in length. 

L.N.E.R. 


Early in the year the London and North-Eastern 
Railway Company put into service on the West 


**CORONATION'’ TRAIN 

the illustration on page 27. It has three cylinders, 
18}in. diameter by 28in. stroke, cast in one piece. 
‘lhey drive on the central pair of coupled wheels. 
The 8in. diameter piston valves have a maximum 
cut-off at 65 per cent. and a maximum travel of 





between the tube plates, and the fire-box outside 
dimensions are just over 10ft. by 4ft. The grate area 
is 27-5 square feet. The boiler is fitted with two 
3in. diameter Ross pop safety valves, set to blow off 
at 180 lb. per square inch working pressure. 

The pony truck is of the double swing link pattern, 
with a translation of 4}in., its wheels being 3ft. 2in. 
diameter. The driving wheels are 5ft. 2in. diameter, 
and have a wheel base of l6ft. 3in., the total engine 
wheel base being 25ft. 2in. 

At 85 per cent. boiler pressure, the locomotive 
has a tractive effort of 32,9391b., and its total 
adhesive weight is 129,696 lb. 

Two of the L.N.E.R. “ B17” or “‘ Sandringham ”’ 
class engines were fitted with a streamline shrouding 
to haul the new high-speed “ East Anglian ”’ trains, 
which run daily between London and Norwich. 

Our readers will remember the considerable 
amount of interest which was taken in locomotive 
“No. 10,000,” built by this company in 1929 as an 
experiment. It was the first 4-6-4 express passenger 
locomotive to be built in this country for a British 
railway, and was fitted with a Yarrow-Gresley water- 
tube boiler with a working pressure of 450 lb. per 
square inch. Notwithstanding the use of such a high- 
pressure coupled with compounding, this engine did 
not prove economical in coal consumption, although 
it was powerful, speedy, and free running in service. 
The locomotive has now been converted into a three 
cylinder simple engine, and fitted with a boiler of 
the type used on the 2-8-2 “Cock o’ the North” 
class, but having a working pressure of 250 lb. per 
square inch. As may be seen from our illustration, 
it has also been fitted with a streamlined casing 


of the now familiar L.N.E. Railway Company's 
type. 
The cylinders are 20in. diameter by 26in. 


stroke, and were cast separately. The exhaust from 
the outside cylinders is carried to the blast pipe 
through passages in the cast steel saddle, and separate 
5in. diameter steam pipes are fitted to each cylinder. 
Following the company’s standard arrangement, the 
outside valves are operated by Walschaerts gear, 
and the inside valve by the Gresley gear. The maxi- 

















SOUTHERN PACIFIC LINES’ ARTICULATED OIL-FIRED LOCOMOTIVE 


























SOUTHERN 


5gin. The outside valves are operated on the 
Walschaerts system, and the inside valve by the 
Gresley system of two to one and equal levers from 
the outside valve spindles. 

With a diameter of 5ft. 6in., the boiler is 11ft. 74in. 


PACIFIC LINES’ 4-8-4 OIL -FIRED LOCOMOTIVE 


mum cut-off is 65 per cent., at which: position the 
valve travel is 5j}in. 

The boiler barrel is just under 18ft. long between 
tube plates and has a maximum diameter of 6ft. 5in. 


By means of a Tin. diameter main steam pipe a 
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regulator of the double-beat type feeds a forty-three 
element Robinson superheater. 

The engine has an overall length of 48ft. 2in. and a 
wheel base of 40ft. 

The leading and trailing wheels are 3ft. 2in. diameter 
and the driving wheels 6ft. 8in. diameter. 

As converted the engine has a maximum weight in 
working order of 107 tons 17 cwt., and its tractive 
effort of 41,437 Ib. at 85 per cent. cut off is the highest 





American Locomotives. 


A number of new locomotives were built for service 
on American railways by the Baldwin Locomotive 
Works, and in a Supplement we illustrate one of ten 
partially streamlined engines made by this company 
for the New York, New Haven and Hartford Railroad 
for high-speed passenger train service on the Shore line 
between, Boston.and New Haven, which, although only 














SEABOARD AIR LINE RAILWAY 2-6-6-4 LOCOMOTIVE 


of any six-whecled coupled express engine on the 
British railways. 

For its new service of high-speed ‘‘ Coronation ”’ 
trains between London and Edinburgh, which 
began on July 5th, 1937, the London and North- 
Eastern Railway Company built five new engines of 
the ‘‘ Silver Link ”’ class. In general, these locomo- 
tives have similar characteristics to their predecessors, 
and their principal dimensions are as follows — 
Length over buffers, 71lft. Ogin.; wheel base, 
35ft. 9in.; boiler pressure, 250 lb. per square inch ; 
diameter of driving wheels, 6ft. 8in.; cylinders, 
184in. diameter by 26in. stroke ; weight in working 
order, 167 tons; tractive effort, 35,500 lb. They 
have been numbered from 4488 to 4492, and given 
the following names :—‘‘ Union of South Africa,” 
“Dominion of Canada,’’-—see illustration page 27 
‘* Empire of India,” ‘* Commonwealth of Australia,”’ 
and “ Dominion of New Zealand.” 

These trains are timed to cover the 392 miles 
between King’s Cross and Edinburgh in six hours 
with one stop at York. 

For this service the entire trains have been stream- 
lined, and their exteriors are practically flush from 
end to end, for the spaces between the individual 
carriage bodies have been covered with sheet rubber 
fairings and the spaces between the wheels with 
steel fairings. The inclusion of an observation car 
at the rear of the trains is an innovation which is 
likely to prove popular with the travelling public 
of this country. 

Each train comprising nine vehicles weighs 312 
tons and has a total length, including the engine, 
of 584ft. The vehicles are of the open saloon type 
and are arranged in four pairs of articulated cars with 
the streamlined observation car in the rear. 

A considerable amount of attention was given to 
the soundproofing of the coaches and, in addition 
to the application of sound-absorbing materials 
and blankets, the windows are formed of double 
glass with an intermediate insulating space. 

The train has no restaurant car; meals are served 





just under 157 miles long, contains numerous sharp 
bends and intermediate stops. With an overall length 
of 53ft. 10}in., the engines have a driving wheel 


base of l4ft. and a total wheel base of 40ft. lin. 





siphons from the throat to the crown sheet. The 
grate has an area of 77-1 square feet, and the total 
heating surface is 4857 square feet. 

The two cylinders, which are cast integral with 
the frame, are 22in. diameter by 30in. stroke. 
Walschaerts valve gear is fitted with llin. diameter 
piston valves having a maximum travel of 7}in. 

In full working order the weights are as follows :— 
Driving wheels, 193,000 lb.; front truck, 71,500 Ib.; 
trailing truck, 100,800 lb.; total engine, 365,300 lb.; 
tender, 332,000 lb. At 85 per cent. working pressure 
the engines have a tractive force of 44,000 Ib. 

At the beginning of the year the Baldwin Locomo- 
tive Works built twelve 4-8-8~—2 articulated passenger 
and freight engines for the Southern Pacific lines. 
As may be seen in our illustration, the adoption of 
oil firing for these engines has enabled the driving 
cab to be placed in front. 

In working order the engine weighs over 285 tons, 
and with the tender over 414 tons. The boiler has 
a working pressure of 250 lb. per square inch, and the 
four cylinders are each 24in. diameter by 32in. stroke. 
Heating surfaces are as follows :—Fire-box, 337 
square feet ; combustion chamber, 141 square feet ; 
tubes, 5990 square feet ; superheater, 2601 square 
feet ; grate area, 139 square feet. The driving wheels 
are 63}in. diameter and the driving wheel base is 
44ft. Tin. long. The total engine wheel base is 
67ft. 3in. The tractive force is 123,400 lb. 

Five 2-6—6—4; type engines were built for the Sea- 
board Air Line Railway and arc illustrated ahove. 














P.L.M. STREAMLINED LOCOMOTIVE 


The 80in. diameter driving wheels, with their deep 
tires and 72in. diameter cast steel centres, present 
an unusual appearance. The wheels have no spokes 
as the centres only leave a narrow annulus pierced 
with holes. 


They have four cylinders, 22in. by 30in. stroke 
for a working pressure of 230]b. per square inch. 
With driving wheels 69in. diameter, the driving 
wheel base is 34ft. Tin. long, and the total 
engine wheel hase 57ft. 5in. long. In full working 

















P.L.M,. STREAMLINED TRAIN FOR PARIS-MARSEILLES SERVICE 


to the passengers in their ordinary seats, which are 
provided with tables. 
G.W.R. 

The Great Western Railway Company put 150 
new and reconditioned engines into service during 
the year, but none of them are of a new type. 


Designed for a steam pressure of 300 lb. per square , order the engine and tender weigh 354 tons, and the 


inch, the boiler has a working pressure of 285 lb. 
per square inch. 


heating surface with improved 
provided by three 


Additional direct 
water circulation is 


It has an all-welded radially stayed 
fire-box 132in. long, 84in. wide at the grate, and the 
combustion chamber extends 42in. into the barrel. 


thermic | 


tractive force is 82,300 lb. 
Fourteen streamlined 4-8-4 passenger engines, 


as illustrated, were built during the year by 
the Lima Locomotive Works for the Southern 
Pacific Railroad. Although similar to six engines 
supplied to the same railway the previous 
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year, the new locomotives have larger driving 
wheels and an increased boiler pressure. They 


burn oil fuel and have a boiler 7ft. 2in. diameter 
with a fire-box 1l0ft. Tin. long by 8ft. 6in. wide. 
With a working pressure of 280 lb. per square inch, 
the cylinders are 26in. diameter by 32in. stroke. The 
heating surface of the tubes is 617 square feet, the 
flues 3885 square feet, the fire-box and combustion 
chamber 385 square feet, and the superheater 2086 
square feet. Other leading particulars are as follows : 
—Driving wheel diameter, 6ft. 8in.; driving wheel 
base, 21ft. 6in.; engine wheel base, 47ft. 8in.; and 
grate area, 90-4 square feet. In full working order the 
engines weigh 205-35 tons, and the tenders 166-46 
tons. The engines are fitted with a booster and have 
a tractive effort of 62,800 lb. alone and with the booster 
75,000 lb. This company also constructed a number 
of other interesting engines, among them being ten 
2—10—4 type engines for high-speed freight trains on 
the Kansas City Southern Railway Company. Five 
of these engines were built for oil firing and five for 
burning coal. They are the first locomotives by the 
Lima company with radial stayed boilers, having a 
pressure of 310lb. per square inch. The heating 
surfaces are as follows :—Tubes and flues, 4654 square 
feet ; fire-box and combustion chamber, 446 square 
feet ; arch tubes, 54 square feet ; and superheater, 
2075 square feet. With driving wheels 5ft. 10in. in 
diameter, the driving wheel base is 24ft. 4in. long, and 


the total engine wheel base 48ft. 8in. long. The 
cylinders are 27in. diameter by 34in. stroke. In 
working order the engine weighs just over 227 tons 


and has a tractive effort of 93,300 Ib. 


G I 


di tives. 





In the Supplement we illustrate one of five new 
4-4-4 semi-streamlined engines of the “F2a” 
class, built in the Montreal workshops of the Canadian 
Pacific Railway Company. These engines have been 
built for high-speed passenger service, and their large 
driving wheels give them a somewhat unusual 
appearance. The driving wheels are 80in. diameter, 
and the driving wheel base 7ft. 8in. long. The work- 
ing pressure is 300 lb. per square inch, and the heat- 
ing surfaces of the boiler are distributed as follows :— 
Tubes and flue, 2601 square feet ; fire-box, 198 square 
feet; arch tubes, 34 square feet; superheater, 
1100 square feet; total, 3933 square feet. The 
cylinders are 17}in. diameter by 28in. stroke. 

In working order the engine weighs just over 117 
tons and has a tractive effort of 26,500 Ib. 

The 4-6—4 engine of the Canadian Pacific Railway 
Company shown at the bottom of page 28 is one 


of five which have been built for hauling heavy 
trains over long distances without changing engines. 
With the booster, the engines have a tractive effort 
of 57,250lb. With a working pressure of 275 lb. 
per square inch, the boiler is 18ft. 3in. long over the 
tube sheets and the heating surfaces are as follows :-— 
Tubes and flues, 3509 square feet ; fire-box and arch 
tubes, 352 square feet; superheater, 1640 square 
feet ; combined heating surfaces, 5501 square feet. 

The coupled wheels are 6ft. 3in. diameter, and the 
coupled wheel base 13ft. 2in. long. The total engine 
wheel base is 39ft. Gin., and with the tender the overali 
length is just under 91ft. 

In full working order each engine weighs 163 tons 
8 ewt., and with the tender 294 tons 8 ewt. 


French Locomotives. 


lllustrations on page 29 show one each of seven 
locomotives and four completely streamlined trains 
owned by the Paris Lyons and Mediterranean 
Railways. The new trains, which were put into 
service between Paris and Marseilles in May last, 
are timed to cover the 862-kilom. journey in about 
9h., as compared with the previous time of 
10h. 20 min. During the run a change of locomotives 
is made at Lyons. 

The 4-4-2 engines are rebuilt locomotives of the 
company’s 221 A type “ Atlantics,” which originated 
in 1906-7. A number of improvements have since 
been incorporated, and the engines now have a super- 
heater, an improved type of blast pipe, mechanical 
lubrication to all moving parts, and a feed water 
heater. The tenders are of the same type as those 
used with the “ Pacific” and ‘‘ Mountain” type 
locomotives, and can carry 7 tonnes of coal and 30 
tonnes of water. As may be seen, the numerous 
ports and doors make all moving parts of the engines 
readily accessible for inspection. The streamlining, 
which extends over the engine practically down to 
rail level, is carried in an unbroken line right along 
the train, with the exception of a small break between 
the engine and tender. 

The train, with a total weight of 200 tonnes, is 
built up of four all-metal coaches and has accom- 
modation for forty-eight first-class and one hundred 
and forty-four second-class passengers. There are 
two second-class coaches, one first-class coach, and a 
restaurant car. Air conditioning is employed through- 
out the train. 

We are informed that these new lightweight, high- 
speed trains are very successful in service, and 
compared with similar trains show an economy of 





28 per cent. in coal consumption. 








Electrical Engineering in 1937. 


No. 
LECTRICAL prosperity in 1937 is said to 
have beaten all records. In July there were 


334,000 workers engaged in manufacture, an increase 
of over 14 per cent. above the number employed 
in the corresponding month of the previous year. 
The increase of workers in electrical engineering was 
12-4 per cent., the third largest increase in all indus- 
tries listed by the Minister of Labour. Electric wiring 
and contracting showed a gain in workpeople of 
8-3 per cent. Of the various branches of electrical 
manufacture the greatest relative gain was shown 


I. 


From January to October the imports of electrical 
goods, apparatus, and machinery amounted to 
4 million pounds, an increase of 18 per cent. Imports 
of electrical goods and apparatus advanced by over 
15 per cent., and of electrical machinery 34 per cent. 

The rise in activity during the year is evidenced by 
the variety of the contracts secured, many of which 
are referred to in later sections of this article. Among 
the more important were contracts for equipment 
for the power stations of the County of London 





Electric Supply Company, the Kent Electric Supply 


Transport and L.N.E.R. scheme for the improvement 
and electrification of the suburban services in North- 
East London were settled. The electrification of the 
Southern Railway line to Portsmouth, with a control 
room—illustrated below—at Havant, was completed. 
Steady progress is being made with the electrifica- 
tion of the Manchester—Sheffield-Wath line. 


The Central Electricity Board. 

The capacity of selected stations was increased 
during 1937 by some 350,000 kilowatts of generating 
plant. In the South-East England Area the largest 
single addition was the new 75,000-kW turbo alter- 
nator, put into operation in the Barking station of the 
County of London Electric Supply Company. In 
Scotland the capacity of stations was augmented by 
the first of two new 50,000-kW sets, officially put into 
service by the Glasgow Corporation at the Dalmar- 
nock station early in October. In North-West 
England the supply was reinforced towards the end 
of the year by a new 50,000-kW set in the Clarence 
Dock station of the Liverpool Corporation. Other 
generating plant commissioned includes new 30,000- 
kW sets at the Yoker station of the Clyde Valley 
Electric Power Company and at stations of the 
Brighton Corporation, Yorkshire Electric Power 
Company, Norwich Corporation, Leeds Corporation, 
Sheffield Corporation, Derby and Notts Electric 
Power Company, and the Hull Corporation. The 


number of selected stations in the grid system 
remains at 137. 
Arrangements were completed by the Central 


Electricity Board in respect of the provision to be 
made for the load of the winter of 1939, as well as 
for part of the plant extensions programme for the 
following winter. The arrangements provide, among 
other things, for the extension of the London Power 
Company’s Battersea station by the addition of 
100,000 kW, scheduled for operation in 1940. The 
new plant will require the erection of part of the 
second half of the station. By the end of the year the 
Board had arranged with the Birmingham Corpora- 
tion for a further increase of generating capacity at 
Hams Hall. This extension will consist of one turbine 
directly coupled to a 50,000-kW main alternator and 
a 3500-kW auxiliary alternator, together with three 
350,000 Ib. per hour boilers to be housed in a new 
building, and to be ready for operation in 1941. A 
noteworthy feature of this extension will be a cooling 
tower with a capacity of 5 million gallons per hour. 
Other directions for extensions issued to selected 
station owners bring the aggregate capacity of gene- 
rating plant for which directions were given during 
the year up to some 630,000 kW, together with boilers 
of a total evaporative capacity exceeding 7,000,000 Ib. 
per hour. 

These extensions, which represent orders to the 
value of over £9,500,000, provide for a further 75,000- 
kW set at Barking, 50,000-kW sets at Dunston 
(North-Eastern Electric Supply Company), and 
Blackburn Meadows, 30,000-kW sets at Yoker 
(Clyde Valley Electric Power Company) and Kilmar- 
nock (Ayrshire Electricity Board), Stockport (Stock- 
port Corporation), Percival-lane (Mersey Power 
Company), Derby (Derby Corporation), Limehouse 
(Stepney Borough Council), Upper Boat (South 
Wales Electric Power Company), and Newport 
(Newport Corporation) ; a 25,000-kW set at Rother- 


ham (Rotherham Corporation); a 20,000-kW set 
at Darlington (Darlington Corporation); and a 


15,000-kKW set at Hayle (Cornwall Electric Power 
Company). 

Several extensions of the grid which were put in 
hand in the previous year were completed and brought 
into service. Among these were the new 132-kV line 
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CONTROL BUILDING AND CONTROL ROOM FOR ELECTRIFICATION OF S.R. 


by the section devoted to electric cables, apparatus, 
and lamps. 

For the period January to October the total 
exports of electrical goods, apparatus, and machinery 
amounted to 14-8 million pounds, representing an 
increase of over 22 per cent. compared with the 
corresponding period of 1936. Exports of electrical 
goods and apparatus, valued at 10-2 million pounds, 
increased by over 25 per cent., and electrical 
machinery at 4-5 million by some 12 per cent. 





Company, the North-Eastern Electric Supply Com- 
pany, and the West Midlands Joint Electricity 
Authority. Contracts abroad included work for the 
Victoria Falls Power Company and for Sydney, 
Australia. In the field of railway electrification the 
London Passenger Transport Board, following up 
its earlier programme of spending 40 million pounds 
on extensions to its system, obtained powers to 
extend the Edgware-Morden line from Edgware to 





Aldenham. The final details of the joint London 


LINE TO PORTSMOUTH 


from Ironbridge to Stoke-on-Trent ; the new 33-kV 
lines between Carlisle and Egremont, Coventry and 
Hinckley, Spondon and Derby, and Basingstoke and 
Alton ; and the 132-kV connections to Bourne and 
Leatherhead. Construction of the 132-kV lines from 
Leicester to Corby and from Upper Boat to Ebbw 
Vale is well advanced, and is proceeding on the 
132-kV line from Runcorn to Oxton on the Wirral 
Ring, and on a 33-kV line from Mollington on the 
Runcorn and Chester line, for the purpose of afford- 
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ing supplies to the Shotton Ironworks. The pre- 
liminary work, surveys, and acquisition of way- 
leaves were begun on new 33-kV lines from the grid 
sub-station at Rayleigh to Southend, from Neath to 
Port Talbot, and from Kendal to Staveley. By the 
end of the year arrangements had been completed 
to afford additional supplies at Leatherhead for the 
railway electrification scheme of the Southern Rail- 
way Company. 

During 1937 the Board was trading normally 
throughout the country, except in North-East Eng- 
land, where the introduction of a grid tariff is deferred 
pending the completion of frequency standardisation, 
and in the sparsely populated northern half of Seot- 
land, for which there is no scheme. In two of the 
areas, viz., Central Scotland and Mid-East England, 
where the grid tariff was introduced at the beginning 
of 1933, trading has been in progress for five years, 
and is thus midway through the first ten-year tariff 
period. The high level of trade and industry during 
1937 was reflected in the continual rise in the demand 
for electricity for all purposes, and the output from 
the public supply system has continued to exceed 
anticipation. Output figures for the past twelve 
months will not be available until January 10th. 
For the first eleven months of the year the output 
was 20,405 million units, and on the assumption that 
the rate of increase will be maintained at 13 per cent., 
the year’s output should reach well over 22,500 
million units. 


Generating Sets. 


New turbine machinery representing an aggregate 
output of about 280,000 kW was put into service 
by C. A. Parsons and Co., Ltd., who also entered into 
contracts for the construction of more than 
400,000 kW of plant. The first three 40,000-kW, 
33,000-volt machines for the new Table Bay power 
station in South Africa were among the more 
important sets despatched from Heaton, for apart 
from their high generating voltage they develop 
their output at 3000 r.p.m. Two 50,000-kW, 
3000 r.p.m. sets are also under construction for the 
Bunnerong power station, New South Wales. The 
turbines will have three cylinders in tandem and are 
to operate with steam at 600 lb. pressure superheated 
to 825 deg. Fah. Other 50,000-kW units in the course 
of manufacture include a second 20,000-volt machine 
for the Dalmarnock power station of the Glasgow 
Corporation, and a fourth set for the Dunston B 
station of the North-Eastern Electric Supply Com- 
pany, Ltd., where, as is well known, the machines 
use steam at 600 Ib. and 800 deg. Fah. on a reheating 
cycle. Two 30,000-kW, 33,000-volt turbo-alternators 
under construction for the Calcutta Electric 
Supply Corporation, Ltd. 

Other sets in hand generating at 33-36,000 volts 
include two 30,000-kW, 3000 r.p.m. machines, one 
for the Congella power station of the Electricity 
Supply Commission of the Union of South Africa, 
and the other for the Leicester Corporation power 
station. The Congella turbine is notable for the 
large amount of power developed efficiently at a 
speed of 3000 r.p.m. in a single cylinder by using the 
Parsons duplex exhaust as on the 30,000-kW, 
3000 r.p.m. single-cylinder machine put into service 
during the year in the Hull municipal power station. 
Sets of 30,000-kW capacity are aiso being supplied 
to the Kent Electric Power’ Company and_ the 
Metropolitan Borough of Hackney. A 25,000-kW, 
3000 r.p.m. machine is being built for the Rotherham 
Corporation. 

Single-cylinder units to develop 15,000 kW at 
3600 r.p.m. are on order for the Western Canadian 
cities of Edmonton and Regina. Two Canadian 
machines of interest were supplied to the Windsor 
Works of the Ford Motor Company. One is a 
20,000-kW, 3600 r.p.m. pass-out turbo-generator, 
and the other a 5000-kW, 3600 r.p.m. back-pressure 
set working with steam at 800 lb. superheated to 
800 deg. Fah. 

Although the reorganisation of electric supply in 
this country has had an adverse effect on the demand 
for relatively small power station generating plant, 
it is gratifying to learn that C. A. Parsons and Co., 
Ltd., were entrusted during the year with the con- 
struction of many sets ranging from 1250 to 5000 kW, 
destined for small stations in India and the Dominions. 

The 75,000-kW set installed in the Barking power 
station was supplied by the British Thomson-Houston 
Company, which is building a fourth set of the same 
output. ‘lhe new machines are similar to the other 
machines and operate with steam at 600Ib. at a 
temperature of 850 deg. Fah. The company is also 
supplying a second 30,000-kW extraction set to the 
Dagenham Works of the Ford Motor Company, 
Ltd. The turbine is to be supplied with steam at 
1200 lb. per square inch and at a temperature of 
725 deg. Fah., which is to be raised to 900 deg. 
Fah. at a later date. Other large sets in hand include 
a 60,000-kW machine for the Kent Power Company, 
a 50,000-kW unit for the Ironbridge station of the 
West Midlands Joint Electricity Authority, and a 
25,000-kW machine for the Glasgow Transport 
Department. 

A 10,000-kW, 3600 r.p.m., superimposed set 
is being built for the Delray power station of the 
Detroit Edison Company, U.S.A. Fed at a pressure 
of 815 lb. and at a total temperature of 900 deg. Fah., 


are 





the turbine will exhaust into the existing steam 
mains at 410 lb. for supplying sets already installed. 
Two 33,000-volt alternators completed were the 
second B.T.H. 51,600-kW set for the Kearsley power 
station of the Lancashire Electric Power Company ; 
and a second 30,750-kW set for the Longford station 
of the Coventry Corporation. Overseas machines 
include a 15,000-kW, 3000 r.p.m. turbo-alternator for 
the Hong Kong Electric Company ; a 12,500-kW set 
for the Crown Agents for the Colonies ; a 7500-kW 
machine for the Municipality of Bulawayo; a 
5000-kW extraction set for the Titaghur paper mills, 
India; a 3500-kW extraction set for an Australian 
paper mill; and several other sets for various parts 
of the world. 

Of the orders for turbine plant received during 
the year by the Metropolitan-Vickers Electrical Com- 
pany, that for the 100,000-kW set for the Battersea 
station of the London Power Company is the most 
noteworthy. While, as is well known, the existing 
plant in the station operates at 600 lb. pressure 
and at a temperature of 800 deg. Fah. the new set 
will work at 1350 Ib. and 950 deg. Fah. It will be a 
two-axis machine, consisting of a 16,000-kKW, 3000 
r.p.m., high-pressure unit. coupled to a 17,778-kVA 
alternator and a 84,000-kW, 1500 r.p.m. condensing 
unit coupled to a 86,700-kVA main alternator and 
a 7500-kVA house service alternator. The high- 
pressure unit will exhaust at the existing main 
pressure, i.e., 600 lb., and will be cross connected to 
the existing mains. so as to permit either the high- 
pressure or the condensing section to be operated inde- 
pendently or in conjunction with existing plant. The 
condensing or low-pressure portion of the unit will 
be of the two-cylinder type. 

At the Deptford West station of the London Power 
Company a 50,000-kVA Metrovick set was recently 
put into service and a Lamont boiler is being added 








Company, a 66,000-kVA turbo-generator for the 
Liverpool Corporation, and a 71,428-kVA_ turbo- 
generator for the Manchester Corporation. Of the 
Metrovick self-contained pass out turbo-alternators 
ordered, the largest was a 3000-kW unit for the 
Ford Paper Company. 

Among the large G.E.C. Fraser and Chalmers 
turbo-alternators completed was one of 31,000 kW 
for the Johannesburg Corporation. Here, again, 
the tendency to generate at high pressure is exem- 
plified, as the stator is wound for 20,500 volts. A 
duplicate set is now undergoing test, and will be shipped 
at an early date. Another G.E.C. high-voltage 
machine is one of 37,500 kVA at 22,000 volts, for the 
Borough of Woolwich. Other sets of approximately 
the same size and output are in hand for Stockport, 
Stepney, and Darlington. Many G.E.C. turbo- 
generators were ordered by industrial undertakings, 
more particularly paper and textile mills, and some 
of them are for overseas. 

On May 2Ist there was put into operation at the 
Southwick station of the Brighton Corporation the 
first of two 37,500-kW Brush Ljungstrém turbo- 
generating sets. Designed to the specification of Mr. 
W. N.C. Clinch, the Corporation’s elec:rical engineer, 
it is the largest machine of the kind built in this 
country, and we understand it is giving entire satis- 
faction. On April 2nd the Rt. Hon. the Earl of Derby 
officially put into operation a 15,000-kKW Brush 
Ljungstrém set at the Watford station, which is 
entirely equipped with machines of this type. English- 
Electric plant ranged from 45,000-kW sets at 3000 
r.p.m. downwards. 

Views of the new sets at Dalmarnock, Barking, 
Hams Hall, and Brighton are given in one of our 
Supplements. There are three new Parsons-G.E.C. 
machines at Hams Hall, but only one was put into 
service during the period under review. Similarly 











MOTOR HOUSE OF BILLET 


to increase the station steaming capacity. Built under 
license by J. ‘Thompson, of Wolverhampton, the boiler 
will have an evaporative capacity of 350,000 Ib. per 
hour. The steam pressure is 375 lb. and the tem- 
perature 789 degrees Fah. 

Another Metrovick extra high-pressure set is the 
20,000-kW unit for the Brimsdown A station of the 
North Metropolitan Power Company. It operates 
at 1900 Ib. and 930 deg. Fah. and exhausts at 200 lb. 
A 34,000-kKW, 3000 r.p.m., two-cylinder Metrovick 
condensing unit with a 39,000-kKVA, 33,000-volt 
alternator works in conjunction with the plant. Four 
33,000-kW, 3090 r.p.m., two-cylinder turbine units 
with 40,000-kKVA alternators are being built by the 
company for the Klip generating station owned by 
the Electric Supply Commission of South Africa and 
operated by the Victoria Falls and Transvaal Power 
Company, this bringing the total number of these 
units in the station up to twelve. Two additional 
7000-kW, 3000 r.p.m. house service turbo-alternators 
were also ordered. The 30,000-kW, 3000 r.p.m. 
turbo-generator for the Yoker station of the Clyde 
Valley Electrical Power Company, mentioned in 
our 1936 review, has been followed by an order for a 
similar unit for the Clyde Mill station of the same 
company, and one for a second 30,000-kW unit for 
the Yoker station. For the Manchester Corporation’s 
Stewart-street station a 30,750-kW, 3000 r.p.m. 
machine is being built and forms a duplicate of the 
one installed last year. 

Three large Metrovick generators operated at 
33,000 volts were placed in operation during 1937— 
the 39,000-kVA machine for the North Metropolitan 

















ROLLING MILL AT CORBY 


75,000-kKW set was 


at Barking the third B.T.H. 
started up during 1937. 


Hydro-Electric Plant. 

Hydro-electric plant in hand at the works of the 
English-Electric Company includes five 10,000 H.P. 
horizontal impulse turbines and D.C. generators for 
the Lochaber power station of the British Aluminium 
Company. They are duplicates of five units supplied 
some years ago, and when the station is completed 
it will contain over 100,000 H.P. of English-Electric 
generating plant. The second stage of the 15,000 H.P. 
hydro-electric scheme of the Galloway Water Com- 
pany, put into commercial operation at the end of 
1936, gave entire satisfaction during 1937. Several 
large water-wheel alternators were supplied by the 
Metropolitan-Vickers Electrical Company to places 
abroad. 


Industrial Electrification. 


In the industrial field there was much activity. 
Mining, steel works, paper mills, &c., provided 
manufacturers with substantial orders far too 
numerous to mention individually. Among the more 
important mining equipments are two 2938 H.P. 
Ward Leonard Ilgner electric winders built by the 
British Thomson-Houston Company for the East 
Rand Proprietary Mines, Ltd., new Central Shaft. 
They will be two of the largest electric winders in use 
and incorporate the B.T.H. system of controlled 
emergency regenerative braking and commutator 
type slip regulator equipment described in THE 
ENGINEER of October Ist. For the same concern. 
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two B.T.H. 1100 H.P. A.C. winding equipments, 
similar to ten others that have given several years’ 
service, are being supplied. Another B.T.H. winder 
works on a 6600-volt, 50-cycle, three-phase supply. 
The slip-ring induction winder motor is normally 
rated at 1764 H.P. at 370 r.p.m., and the peak rating 
is 3970 H.P. A B.T.H. electric winder rated at 
330 H.P. was installed at the Princess Royal Colliery, 
Bream, Glos. 

At the Corby Works of Stewarts and Lloyds, Ltd., 
a 4500 H.P. synchronous induction motor, illustrated, 
was installed to the specification of the consulting 
engineers, H. A. Brassert and Co., Ltd., for driving 
a continuous billet-rolling mill. As part of the same 
drive there are two 2000 H.P. induction motors for 
tandem billet mills, three 500 H.P. D.C. motors with 
a common motor generator set driving edging stands, 
and all the necessary auxiliary motors and control 
gear for the continuous and tandem mills for a 40in. 
blooming mill and a 32in. reversing mill. A large 
reversing rolling miil for producing rails and sections 
at the works of the Shelton Iron, Steel and Coal 
Company, Ltd., was converted by the B.T.H. Com- 
pany from steam to electric drive. Rolling 
mill drives in the course of manufacture include one 
for a new merchant bar and strip mill, and one for 
a new tandem wide strip cold rolling mill. A duplicate 
equipment of one supplied last year is under con- 
struction for driving a bar mill for rolling special steels. 

An interesting electric crane contract is for upwards 
of 100 equipments, being supplied to Henry J.Coles and 
Co., Ltd., of Derby, for use on mobile cranes. Each 
equipment consists of a special D.C. generator and 
one motor for each motion. The generator is driven 
by a petrol or oil engine, and each motor is connected 
in turn to the generator through a simple reversing 
drum type switch without resistances. Control 
of the motor speed is obtained by depressing the 
engine accelerator. 

One of the principal jobs in hand at the Witton 
works of the General Electric Company is the con- 
struction of plant for Richard Thomas and Co., Ltd., 
Ebbw Vale, for electrically driving a hot and cold 
strip and tin-plate mill. The plant includes three D.C. 
motors, each of 1500 H.P., which, together with a 
400 H.P. D.C. motor, are to be supplied from a 
3500-kW synchronous Ward-Leonard set. Other 
equipment inciudes two 11,000-volt remote controlled 
metal-clad switchboards, one of eighteen panels, 
transformers, 150 D.C. reversible steel work motors, 
&e. Most of the mechanical plant for the cold rolling 
section of the scheme is being manufactured by 
Fraser and Chalmers. 

For the Karabuk Iron and Steel Works, Turkey, 
the company is constructing two 1250-kVA, 3000 
r.p.m. turbo-alternators, three high-pressure turbines 
directly coupled to 300,000 cubic feet per minute 
blowers, motor generator sets, switchboards, trans- 
formers, motors, &c. For a tube works in Jarrow a 
complete electrical installation is being supplied com- 
prising a large number of motors, together with switch- 
gear, transformers, &c. Comprehensive electrical 
installations were recently supplied to the Imperial 
Paper Mills, Gravesend, and to the Dartford Paper 
Mills. In both cases the Witton unit sectional drive 
is being employed. No fewer than 250 G.E.C. 
induction motors with an aggregate capacity of 
3000 H.P. were built for the new Mersey Works of the 
Thames Board Mills, Ltd., at Warrington. Electrical 
equipment ranging from turbo-alternators to cables 
and lamps, &c., was installed in Trinidad for pro- 
ducing paper pulp from bamboo, and a similar 
contract is in hand for the Star Paper Mills, India. 

Of the large G.E.C. electric winder jobs in South 
Africa, the most interesting involves the conversion 
of the Randfontein Stubbs shaft winder from hand 
control to automatic control. A 2500 H.P., 6600-volt 
synchronous motor in South Africa drives a Fraser 
and Chalmers’ compressor through speed increasing 
gears. The motor speed is 1450 r.p.m. and that 
of the compressor 5250 r.p.m. 

The Metropolitan-Vickers Electrical Company expe- 
rienced a good demand for electrical winding equip- 
ments, both in the home and export markets. A 
large proportion were for South Africa, but the 
number installed at home showed a substantial 
increase over that of previous years. Three very 
large steam winders in South Africa are being con- 
verted to electrical operation with Ward-Leonard 
control. For existing hoists in South Africa an excep- 
tionally large number of Lilly devices for overspeed 
and overwind protection were supplied. A new 
system of dynamic braking for A.C. hoists gives 
smooth electrical braking and creeping speeds can be 
maintained steadily irrespective of the load. Where 
lowering duties form a large part of the programme, 
as in the case of hoists designed for sinking duties, 
this form of braking is claimed to be very desirable. 

In the supply of large reversing mill drives, the 
Metropolitan-Vickers Electrical Company also experi- 
enced brisk business. All these drives now wcor- 
porate automatic control of the driver’s operation. 
After the driver has moved his controller the rates 
of acceleration and deceleration and limitation of 
peaks are automatically controlled by a system of 
special exciters. One of these equipments is being 
made for the South Durham Steel and Iron Company, 
Ltd., for a two-stand plate mill. It comprises 


1865/5750 H.P and 1865/6550 H.P. reversing motors 
supplied from a fly-wheel Ilgner set consisting of four 





755-kW D.C. generators and one 2700 H.P. slip-ring 
induction motor. An automatic slip regulator, 
ventilating equipment, and high and low-voltage 
switchgear are included in the contract. Space 
limitations will not allow of details of other rolling 
mill drives. A 28in. reversing section mill drive was 
supplied to Lamberton and Co. for India ; a reversing 
mill equipment was ordered by the United Steel 
Company, Ltd., for a new four-high 7ft. plate mill 
at the works of the Appleby-Frodingham Steel 
Company, Scunthorpe. Large push-bench drive 
equipments are in the course of manufacture for 
Stewarts and Lloyds, Ltd., for their works, both in 
Australia and South Africa. For the Briton Ferry Steel 
Company, Ltd., electrical equipment is being manu- 
factured for working two edging rolls on a finishing bar 
mill. The equipment is the first of the kind to be built 
in this country. Other Metrovick activities extended 
into many industries, including brickworks, quarries, 
cement works, the machine tool industry, and the 
food supply industry. 


Switchgear. 


Switchgear activities are always difficult to 
compress into the space available in this arcicle, and 
1937 activities are no exception to the rule. A 
selection of a few of the outstanding points must 
suffice. Of the G.E.C. high breaking capacity stone- 
work cubicle switchgear installations that supplied 
to the Norwich Corporation—illustrated below—is of 
particular interest. The breaking capacity of the oil 
circuit breakers is 1000 M.V.A at 6-6 kV. Type tests 
on the breaker isolating links and bus-bar connections 
were carried out in the high-power Witton testing 





6-6-KV 1000 M.V.A. Ol CiRCUIT BREAKER 


laboratory, when, in addition to successfully passing 
the breaking capacity tests the gear withstood a 
peak short-circuit-making current of 266,000 amperes, 
which is believed to be the largest peak current to 
which a 6-6-kV breaker has been subjected under 
test conditions. G.E.C. development work included 
an extension of the use of condenser bushing bus-bars 
for metal-clad gear. The range of breakers with 
spring closing mechanism was extended to include 
those with capacities of 75, 100, 150, 250, 350, and 
500 M.V.A., a step taken in view of the recommenda- 
tion embodied in the revised British Standard 
specification for oil circuit breakers, to the effect 
that operation at a distance is desirable for oil 
breakers having a breaking capacity exceeding 
10,000 amperes or 150 M.V.A. A large quantity 
of G.E.C. outdoor switchgear is being supplied for 
several sub-stations forming part of the 33-kV 
Viziagapatam scheme for the Government of Madras. 
An outdoor 66-kV breaker has been developed with 
a breaking capacity of 500 M.V.A. in which the three 
phases are accommodated in a single tank. Another 
new G.E..C. piece of apparatus is an auto-fuse isolator 
suitable for the protection of three-phase transformers 
up to 100 kVA at 11 kV. Extensions were made by 
the G.E.C. to the 132-kV outdoor sub-stations in 
the Central England and South-West areas of the 
grid. The company’s industrial oil circuit breakers 
are now available with remote control. Over thirty 
units with solenoid operating mechanism have 
recently been supplied for controlling motors in a 
boiler-house. . 

While the Metropolitan-Vickers Electrical Com- 
pany experienced a great demand for switchgear of 
all types, in the case of industrial gear the increase 
was particularly marked. An increase in the demand 
for the larger sizes of metal-clad units followed the 
extension of the range of single-break circuit breakers 
and the modification of the more orthodox double- 
break design. Metal-clad units employing the 
single-break principle are now being manufactured 
for 33-kV and 66-kV service with single and duplicate 
bus-bars, and with circuit breakers having short- 
circuit breaking capacities ranging from 750 M.V.A. 
to 1500M.V.A. Besides a large amount of new switch- 
gear work carried out by the Metropolitan-Vickers 
Electrical Company, reconstruction work was under- 
taken on existing installations to make them suitable 
for modern conditions. Extensions and modifications 





of the 132-kV grid system were responsible for con- 
siderable activity in connection with outdoor high- 
voltage equipment. Equipment for 88-kV_ was 
supplied for the second section of the Klip River 
power station of the Victoria Falls and Transvaal 
Power Company and 44-kV outdoor circuit breakers 
for other sections of the system. Equipments for 
66-kV were supplied for linking up the various sections 
operated by the Rhodesian Selection Trust. There 
was an increase during the year in the demand for 
Metrovick spring-closing mechanisms for outdoor 
mounting oil circuit breakers, and for high-rupturing 
capacity pole-mounted circuit breakers. 

B.T.H. oil circuit breaker developments resulted in 
improved operating efficiency and a reduction in 
size and oil content. The company’s self-compensated 
explosion chamber has enabled single-break breakers 
of new sizes and ratings to be produced for pressures 
up to 66 kV, in which extremely short are length and 
duration are obtained. Explosion chambers were also 
adopted for high rupturing capacities at lower volt- 
ages, such as 3-3/6-6kV. Improvements in the B.T.H. 
low oil content circuit breaker include a trip free 
operating mechanism, are control features, and new 
contact parts. Tests have been successfully carried 
out up to 1500 M.V.A. at 33 kV, at which rating the 
breaker is said to use the smallest amount of oil of any 
now supplied. 

In the higher-voltage field, such as 132-kV, 
oil breakers have been produced having a 
guaranteed interrupting time of 6 cycles, measured 
from the tripping impulse to the rupture of 
the short cireuit. High speeds such as_ this 
have been found to be desirable in practice in 
order to restrict system disturbance under fault con- 
ditions. Research was carried out in the low-voltage 
field on air circuit breakers suitable for making and 
breaking peak currents of 50,000 amperes and 
upwards, utilising contactor type contacts instead of 
the usual carbon arcing contacts. A 660-volt fused 
air circuit breaker utilising a contactor type switch in 
conjunction with a high rupturing capacity fuse was 
also produced. 

B.T.H. switchgear orders completed in 1937 
included a thirteen-panel 1500-M.V.A. metal-clad 
switchboard for the Mulajore power station of the 
Calcutta Electric Supply Corporation, Ltd., an 
extension to similar switchgear supplied to an 
important power station in the Midlands, and an 
extension to the main 33-kV, 1500-M.V.A. switch- 
gear at the Clarance Dock power station of the Liver- 
pool Corporation. Outdoor 66-kV power station and 
sub-station switchgear was also supplied for the 
Malakand scheme of the North-West Provinces, 
India. 

To augment the English Electric Company's 
facilities for research and development, the com- 
pany is constructing a new switchgear testing station 
and laboratories. important switchgear contracts 
in hand include one for a 20-panel 350-M.V.A. 
rupturing capacity metal-clad switchboard for Aus- 
tralia, a 14-panel 1,000-M.V.A. metal-clad board for 
a municipal power station, and a complete 
equipment comprising nearly forty switch units with 
kiosks, transformers, and low-tension switchgear for 
a supply network in the West of England. 

Reyrolle switchgear developments were dealt with 
as recently as last October, when the works and 
testing station extensions were described. 

(To be continued.) 








RIVER IMPROVEMENT AT BIRMINGHAM 
IN 1937. 


Tuk second contract for the deepening and 
improving of the river Rea for a length of 
approximately } miles between Lawley -street 
and Moseley-street, at an estimated cost of 
£140,000, has just been completed. This work 
comprised the deepening of the river bed by an 
average of 4ft. through a closely built-up industrial 
area, entailing heavy underpinning of river walls, 
buildings, and bridge foundations. The contractors 
for the work were Bolton and Lakin, Ltd., Queen’s 
Head-road, Handsworth, Birmingham, 21. A third 
contract, estimated to cost £299,000, for improving 
the river Rea between Moseley-street and the Bourn 
Brook, a length of 2300 yards, is now well in hand. 
The first part of this contract passes through a closely 
built-up area, and the work is similar to that carried 
out in the second contract. The river bed is being 
paved with Staffordshire blue wire-cut bricks on a 
concrete foundation. In the upper length of this 
contract the river passes through a residential area 
with large open spaces, including two public parks, 
and also skirts the Warwickshire County Cricket 
Club ground. Here the widened and deepened river 
is being formed with rubble walling with a blue brick 
invert. The contractors for this work are Pauling 
and Co., Ltd., 26, Victoria-street, London, S.W.1. 

A further contract for the length of the river 
between Watson-road and Saltley Viaduct is well in 
hand; the work consists of the underpinning and 
reconstruction of the side walls and the deepening of 
the bed of the river for a length of about 1170 yards. 
The contractors are Tarmac, Ltd., Ettingshall, 
Wolverhampton, and the estimated cost of the work 
is £90,000. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


British Steel Production in 1937. 


British steel production last year easily beat all 
previous yearly records. The output of ingots and cast- 
ings totalled 12,900,000 tons, an increase of 3,000,000 tons 
in two years, and compared with 9,600,000 tons in 1929. 
Since the beginning of 1936, owing to the sudden rise in 
the demand for steel products, new furnaces have been 
put into operation rather more rapidly than the supplies 
of the necessary raw material became available. At the 
end of 1937 the country’s steel furnace capacity was 
13,500,000 tons per annum, compared with 12,750,000 tons 
in 1936 and approximately 11,000,000 in 1929. When 
the year closed all existing furnaces were producing 
to the maximum limit. It is estimated that the industry 
has spent £20,000,000 on new and reconstructed furnaces 
and mills during the past two years. The programme 
of re-equipment has not yet been completed, and 
this, it is estimated, will involve a further expenditure 
of over £10,000,000 during the current year. By the end 
of 1938 the steel-making capacity of the country will 
have been further enlarged to over 14,000,000 tons 
per annum. The programme includes the work which is 
proceeding on the projects in South Wales, on the Clyde, 
in Lincolnshire, and elsewhere. Features of the industry 
will include larger pig iron capacity at the steel works, 
the increased use of home-produced ores through the 
basic open-hearth and the basic Bessemer processes ; 
additions to the number of steel makers’ coke ovens, 
and the development of rolling mill practice. The great 
activity in the industry during 1937 resulted in the earn- 
ings of iron and steel works reaching in the aggregate a 
fresh record. Estimates place the earnings paid during 
the year at £49,000,000, compared with £41,000,000 in 
1936 and £38,000,000 in 1929. During the same period the 
percentage of insured workers employed rose from 86-7 
in November, 1936, to 89-4 in the corresponding month 
last year. The average earnings per week also advanced 
from £3 10s. 7d. to £3 17s. 6d. in October, 1937. The 
average earnings per week in 1929 were £3 Is. 6d. 


The Pig Iron Market. 


Little business has been transacted in pig iron 
over the week, and for the time being consumers seem 
content to accept deliveries against old contracts. This 
does not imply any serious diminution in the demand 
for foundry iron, but as usual in the first week or two 
of the New Year users are more inclined to take stock 
of the position than to commit themselves to new business. 
In the present case most large users have considerable 
quantities of iron to receive against contracts, and in 
some cases are now able to accumulate stocks. The 
producers also are quite content to devote themselves 
to reducing their arrears of deliveries, and although 
in some districts good progress has been made, most of 
the pig iron makers have still a heavy backlog of orders 
on their books. The situation in Cleveland district remains 
more difficult than in any other part of the country. 
Practically no business has been transacted for a week 
or two, and at the present rate of output it will be a 
month or two before the heavy tonnages of arrears will 
be wiped off by the makers. Consumers are unable to 
place new orders for Cleveland iron for any reasonable 
delivery, and are relying more and more upon Midland 
irons, which are coming into the Cleveland district in 
considerable quantities. The small tonnages of iron 
accumulated during the holidays will soon be distributed, 
but it is hoped that some relief will be afforded the situa- 
tion through another furnace being put into blast during 
the next week or two. Export business is practically 
at a standstill, but Cleveland No. 3 iron is quoted nominally 
at £6 f.o.b. The Midland pig iron market is in a more 
satisfactory position, since, if new business is quiet, the 
producers have sold most of their output for some months 
ahead and the principal consumers have covered their 
estimated requirements. Some of the consuming trades 
are taking considerably less iron than only a short time 
ago, but it is anticipated that a seasonal revival will 
be experienced in this quarter, and in that event the 
output of foundry iron may not be greater than is required. 
As it is, there is no large surplus available to put into 
stock by those consumers who would like to accumulate 
reserves. In Scotland the holidays started last week-end 
and practically no business has been done. A steady 
trade is passing in hematite in all districts, but, on the 
other hand, consumers are finding their requirements 
promptly met. Conditions so far as ore supplies are 
concerned would appear to be improving, and it is probable 
that the output will expand. Very little export business 
has been transacted and makers continue to quote £7 10s. 
f.o.b. for No. 1 quality, although merchants are prepared 
to take about 5s. less. 


The North-East Coast and Yorkshire. 


There seems every prospect that the activity 
which prevails at the steel works on the North-East 
Coast will continue unchecked for several months. There 
has been little in the way of new business offering over 
the holidays, and it is not expected that the market will 
become busy for a few weeks; but practically all the 
departments of the steel works are operating at capacity 
and do not seem able to make much progress in reducing 
their accumulated arrears of delivery. Consumers of 
structural steel are still pressing specifications upon the 
works, but whilst the latter are endeavouring to meet 
their customers’ requirements there are still considerable 
delays in the execution of orders. On the whole, however, 
the position is much better than, say, six months ago, 
and an increasing number of consumers are obtaining 
deliveries of steel more regularly. Most of the construc- 
tional engineers have plenty of work in hand, and their 
needs are likely to be on an extensive scale throughout 
this year. The position of the re-rollers also has improved 
as a result of the larger deliveries of Continental billets. 





Less now is heard of re-rolling works operations being 
held up through the shortage of supplies of raw 
material. One of the consequences of this change in 
the situation is that the stringency in the supply of ferro- 
concrete rods seems to be passing. The outlook in the 
sheet trade is perhaps less cheerful than in any other 
department. There is a fair home demand, but not 
sufficient to maintain operations at their recent rate 
since it is not supported by any important buying from 
overseas. In the Yorkshire market steady conditions 
rule, but business has not yet got into its stride after the 
holidays. There was a somewhat irregular restart as 
repairs to plant took longer to complete at some works 
than at others. All the works, however, limited the holiday 
period as much as possible in order to avoid adding to 
the congested state of their books. Business in basic 
steel shows little sign of declining, and the billet makers 
in the Sheffield district have sold far more than they 
have been able to produce. The demand for acid carbon 
steel also is in excess of the productive capacity of the 
works. There is a strong demand for stainless and alloy 
steels, the call for stainless steel sheets being particularly 
heavy. 


Current Business. 


According to figures issued on the North-East 
Coast the total output of shipbuilding in that district 
for 1937 was 107 vessels, totalling approximately 362,000 
gross tons, compared with 114 vessels (372,427 gross tons) 
in 1936. The yards were busier in 1937 than in the previous 
year, but output has been held up by the shortage of 
certain materials. The volume of new work which was 
coming forward fairly regularly early .in 1937 has not 
been maintained, and new contracts have been received 
only intermittently for several months past. A large 
Government contract for the supply of pressed steel 
ammunition boxes has nm received by Fisher and 
Ludlow, Ltd., Birmingham. Extensions are being made 
to the works of the Thermotank Engineering Company, 
Ltd., at Helen-street, Govan, Glasgow. An arrangement 
has been reached between the Midland iron masters and 
the South Yorkshire coal producers by which the former 
will receive a supply of blast-furnace coke for the whole 
of 1938 at 30s. per ton on rail at ovens. This compares 
with 27s. 6d. per ton, the price which has been in operation 
until recently under the sliding scale agreement. The 
works of the Delaville Spelter Company, Ltd., Bloxwich, 
Walsall, closed down on Christmas Eve, as in the present 
state of the spelter market the company considers that 
it is impossible to produce spelter in this country without 
material loss. The works were reopened in May last year 
after having been closed down since November, 1936. 
The Burmah Oil Company, Ltd., has placed orders for 
nine omnibuses with Guy Motors, Ltd., Wolverhampton, 
of which three are for Nyasaland and six for Karachi. 
The Lancashire Metal Sublimation Corporation, Ltd., 
a newly formed company, is to take over buildings at 
St. Helens, formerly used by the United Alkali Company, 
Ltd., for the production of magnesium by a new process. 
It is hoped that the machinery will be installed in the 
new works by February. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—Victoria, State Electricity Commission : 
Supply and delivery of two 35,000-kVA (22,000/66,000- 
volt), three-phase, 50-cycle, oil-insulated, forced-oil, 
water-cooled, outdoor-type transformers for a terminal 
station to be erected at Brunswick, Victoria (Melbourne, 
February Ist); one electrically operated overburden 
spreader (London or Melbourne, February Ist). New 
Zealand Posts and Telegraphs Department: Supply 
and delivery of 250 miles of 1/-044in. twisted pair, 
vulcanised, india rubber insulated, taped, impregnated, 
and braided copper wire (Wellington, February 22nd). 
South Africa, Municipality of George, Cape Province : 
Quantities of pipes, valves and fittings, specials and 
jointing material d/d f.o.r. George (George, February 9th). 
Union Tender and Supplies Board: Supply and delivery 
of a quantity of pipes, spigot and socket, 3}in. by 
3 metres, or 3}fin. by 9ft., and necessary bonding clips 
(Pretoria, February 3rd). 


Copper and Tin. 


Although this is usually one of the quietest 
seasons of the year in the electrolytic copper market, a 
fair amount of business has been transacted since the 
Christmas holidays. Consumers in this country have 
shown more than the usual interest, and the wire drawers 
have bought with some freedom. This industry is reported 
to have carried forward a substantial tonnage of orders 
which should provide a good outlet for some time to come. 
The Mint also has been in the market and bought a fair 
quantity at the year-end. On the Continent the demand 
has been more in accordance with the season, but Russia 
and Japan have shown an active interest in the metal. 
The situation in the United States continues to dominate 
the market, and sentiment seems to have appeciably 
changed for the better in that country. The export price is 
now in the neighbourhood of £45 c.i.f., or about 10-5 c., 
whilst the domestic quotation appears to range from 
10-124 c. to 10-50 c. The latter is supposed to be the 
official price of the primary producers, but of late appa- 
rently has been disregarded. The standard market has 
been on the quiet side, but there has been some buying 
which has been attributed to repurchasing by producers 
who had sold copper forward. Recently bear speculators 
have shown a tendency to cover their commitments. At 
the end of the year the stocks in London Metal Exchange 
warehouses totalled 31,530 tons, composed of 9969 tons 
of refined and 21,561 tons of rough copper, an increase 
of 3908 tons on the stocks at the end of November... . 
The tin market has been rather neglected, and neither 
speculators nor consumers have displayed interest. As 
a result, prices have moved within narrow limits, and on 
occasion have shown an easier tendency. The statistics 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


published at the end of December were less favourable 
than was expected, and, according to the figures issued 
by Mr. W. H. Gartsen, the visible supply increased by 
1547 tons, compared with 19,614 tons at the end of 
November, whilst the carry-over in the Straits Settlements 
rose from 3676 tons to 4388 tons, and at the Arnhem 
smelter from 1584 to 1709 tons, a total increase over the 
November figure of 2384 tons. Supplies during December 
reached 10,629 tons compared with the November figure 
of 10,285 tons. The total last month included 4744 tons 
from the Straits to the United States; 1208 tons from the 
Straits to the Continent; and 825 tons from the Straits 
to Great Britain. The deliveries in December were 
9082 tons, of which 971 tons was credited to Great 
Britain; 867 tons to Holland ; 967 tons to the Continent 
exclusive of Holland and 5020 tons to the United States. 


Lead and Spelter. 


The lead market has been affected by.the pre- 
vailing holiday conditions, and few transactions of import- 
ance have been entered into during the past fortnight. 
At times prices have shown a tendency to recede, but 
considering the lack of interest which has been taken in 
the market, the easiness has not been very pronounced. 
The cable makers have taken some good quantities, and 
there seems every prospect that that industry will provide 
a useful outlet during the first part of the year. It is 
expected also that the Continental markets which have 
been quiet for some time will soon experience a seasonal 
revival in demand. Lately, producers have sold some- 
what freely, but on the whole these offerings have been 
well absorbed. Russia and Japan have taken good quan- 
tities, and it is thought there should be a demand from 
these countries for some time. Rather dull conditions are 
reported from the United States and the statistics for the 
end of November were somewhat unfavourable, the stocks 
in America on November 30th being 113,573 tons, compared 
with 100,646 tons on October 31st. Production during 
November declined to 46,796 tons from 49,197 tons in the 
previous month. In this country the stocks of lead in 
London Metal Exchange warehouses at the end of Decem- 
ber totalled 7004 tons, a decrease of 97 tons on the 
November figure. Of last month’s total, 3072 was duty- 
free lead and 3932 tons in bond. ... Prices in the spelter 
market have moved somewhat irregularly, and a slight 
gain after the turn of the year was quickly lost. Con- 
sumers have shown practically no interest in the market, 
which has been left largely to professional operators. 
The outlook in this department is uncertain. Whilst 
there is more spelter about than the market can readily 
absorb, the impression prevails that at the present level 
of prices the production is likely to be curtailed. The 
continuance of low prices will probably affect the supply 
of ores to the smelters which are now taking in supplies 
against old contracts. Little credence is attached to the 
reports that the Zinc Cartel is to be re-established, as it 
is believed that international conditions would make an 
arrangement extremely difficult. Consumption on the 
Continent appears to be at a moderately good level, but 
in the United States trading in spelter, as in all other 
metals, is on the quiet side. Operations at the American 
galvanising plants have now dropped to 33 per cent. of 
capacity. At the end of the year the stocks in London 
Metal Exchange warehouses totalled 20.182 tons, which 
included 3528 tons of duty-free and 16,654 tons of metal 
in bond. The total showed a decline of 23 tons on the 
November stocks. 


Non-ferrous Metal Average Prices. 


The irregular conditions which ruled in the metal 
markets during December are reflected in the rather dis- 
appointing official average prices for the month issued by 
the London Metal Exchange. Somewhat wide fluctua- 
tions occurred in the copper market, and the average for 
cash copper shows an advance of 12s. 4d. compared with 
that for November, whilst for three months copper the 
increase was lls. 3d. The average for electrolytic, how- 
ever, dropped by 8s. 3d. and for wire bars by 13s. 10d.., 
whilst the average for best selected was Ils. Id. lower 
than the November figures. The uninteresting conditions 
which characterised the tin market are indicated by the 
average quotations for Decembery which for cash tin are 
only Is. 6d. less than for November, the average for three 
months metal being 6s. 5d. down. These movements, 
however, may be considered insignificant when it is 
realised that in October the average prices for tin fell by 
£35 and in November by £33. For lead for shipment in 
the current month the December average declined by 
16s. and for shipment in the third following month by 
l4s. 5d. from the November figure, the mean being 
15s. 3d. lower. In the case of spelter also there was a 
decline, the average for shipment in the current month 
being 10s. 8d. less than in November. For shipment in 
the third following month the average was 10s. 10d. less, 
whilst the mean was 10s. 9d. lower than in November. 
The following are the London Metal Exchange official 
average quotations for December :— 


StanpaRD CoprPeR... Cash (mean) ... ... £39 19 8} 
3 Months (mean) ... £40 4 34 
Settlement ... ... £3919 6,4 
ELectTrotytic CopPpeR (mean) ... ... ... £44 10 

ELectTrotytic WrrE Bars ... ... ... ... £45 2 114 
Brest SELECTED CopPpER (mean) ... ... ... £44 8 7 
STANDARD TIN... Cash (mean) ... ... £190 12 1, 
3 Months (mean) ... £189 18 8y, 
Settlement ... .... £19011 98 
{ For shipment the current month ... £15 18 14. 

| For shipment the third following 
Leap, month =... 2.20 20 wee ees ee «= 2G 19-10 
ae ae eer eee, 
{ Settlement 0c. sce ee eee cee SS Se 
For shipment the current month... £15 5 5} 

For shipment the third following 
SPELTER<~ month Ga, “cog yece Tamme ie ea £15 8 6% 
) Mean ee me een eee 
SEIN oie nee ewes tape) one, Ce ey 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
* Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


from associated British Steelmakers. 


PIG IRON. 


Home. 


Export. 


Foundry home prices except for Scotland less rebate of 5 


(D d Teesside Area.) 


N.E. Coast £ s. d. So m.. a. 
Hematite Mixed Nos. 6:42.-8-: 
os No. | ne MER * 
Cleveland 
No. l : hs.’ ee EN 2 ¢ 
No. 3 G.M.B.... * se i 6 0 0 
No.4 Foundry... ... 510 0 519 0 
Basic , han . 5600 
MIDLANDS 
Staffs (Delivered to Black Country Station.) 
North Staffs Foundry... 5 11 0. 
be » Forge. 5 6 0 
Basic eT - sare & ©. Oto, £5.50 
Northampton 
Foundry No. 3 5.8 66 
Forge S 5 6 
Derbyshire 
No. 3 Foundry 511 0 
Forge eer ge ; no | 
ScoTLAND 
Hematite, f.o.t. furnaces 613 0 
No. 1 Foundry, ditto . 6 0 6 
No. 3 Foundry, ditto ... 518 0. 
Basic, d/d ve ods St. 6 
N.W. Coast | 613 0dd Glasgow 
Hematite Mixed Nos. 618 6 Sheftield 
7 + 6 Birmingham 
MANUFACTURED IRON. 
Home. Export. 
LANCS AND YORKS £ .. a. S. 2.0. 
Crown Bars 2 5 O.: 
Best Bars 13.15 Oo 
MIDLANDS 
Crown Bars : se 3 8 
Marked Bars (Staffs) ... 15 15 0 
No. 3 Quality 1112 6 
No. 4 Quality iz 2 6 
ScoTLanD 
Crown Bars 13 5 0 i3 5 0 
Best 1315 0 1315 0 
N.E. Coast— 
Crown Bars iz & 0 i3 5 0 
Best Bars aa ase oa A BE o® 13.15 0 
Double Best Bars 145 0 145 0 
NORTHERN IRELAND AND FREE STATE 
Crown Bars, f.o.q... £637), “Bic. 
STEEL. 
Home. *Export. 
LONDON AND THE SOUTH £ d. & So. 
Angles il 3 0 10 12 6 
Tees IZ 3 0 11 12 6 
Joists ll 3 0 10 12 6 
Channels. : - ll 8 O 16 iT «66 
Rounds, 3in. and up 2 3.0 13 12 «66 
under 3in. = ¢@. = Al 15 (O 
Flats, under 5in. 12 0 6* iaS 48 
Plates, #in. (basis) 11 13 0 Lk 8 0 
fyin. 11 18 O 1k 5 O 
hin. 12 3/ 0 11 10 0 
a fin 12 8 0 1115 0 
” Un. in. to and incl. 
6 Ib. per sq. ft. (8-G.) 12 10 O 12 10 O 
Boiler Plates, jin. 2.2. 0 is. 2: © 
NortH-East Coast . £0. dk E.:20 a 
Angles ll 0 6 10 12 6 
Tees... 12 0 6 il 10 0 
Joists ll O 6 10 12 6 
Channels ns 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
under 3in. 11 18 0O*... 1115 0 
Plates, #in. (basis) i .8 6. ll 0 90 
fin. a. i228 0 ll 5 O 
hin ; 11 18 0 11 10 0 
:* IRS oye) 12 3 0 1115 0 
On. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, 2in.... tw ©... Zz £ 8 
MIDLANDS, AND LEEDS AND DistTRICT— 
£ s. d. E 2..2a. 
Angles . ae, a eer 10 12 6 
Tees.. is; © .6,... 1112 6 
Joists M.0O 6. 10 12 6 
Channels ; w@ 6 6. 10 17 6 
Rounds, 3in. and up i2 0 6. 1112 6 
a under 3in. 1118 OF. 1115 0 
Flats, 5in. and under ass 6: 1115 0 
Plates, in. (basis) 11 6... ll 0 0 
» fein. ... 1115 6.. ll 5 0 
” a 12 0 6... 11 10 0 
o” er hs ae ee 1115 0 
Un. fein. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 O 
Boiler Plates, #in.... 30s. 12 2 6 











STEEL (continued). 


Home, *Export. 
GLASGOW AND District Sed £& «. A. 
Angles 2 ae 10 12 6 
Tees.. 12 O 6 11 12 6 
Joists ll oO 6 10 12 6 
Channels... , Tee ee 10 17 6 
Rounds, 3in. and up ll O 6 ll 12 6 
‘ under 3in. 11 18 OF. 1L 15 O 
Flats, 5in. and under 11 18 OF. 1115 0O 
Plates, jin. (basis) Me © it 0 0 
”» fx in. 11 13 0 ik «6 
fin. . 11 18 0O ll lo 0 
fin. 12 3 0 1115 0 

Un. in. to and inel. 
6 lb. per sq. ft. (8-G) 12 10 0. i2 lo ¢ 
Boiler Plates, jin. 1118 O iw (2.8 
SoutH WaLEs AREA £ a. d. S « 4, 
Angles ll O 6 10 12 6 
Tees 12 0 6 11 12 6 
Joists ll O 6 lo 12 6 
Channels... lit 6 6 10 17 6 
Rounds, 3in. and up 12 O 6 11 12 6 
under 3in. 11 18 o* 1115 (0 
Flats, 5in. and under 11 18 oO* 1k 15 (O 
Plates, jin. (basis) Il lO 6 Il 0 0 
jin. 11 15 6 y ie ae 
fin. i ff... ll lO ¢ 
6S ee 12 5 6 1115 0O 

Un. jin. to and inel. 
6 lb. per sq. ft. (8-G)... 12 10 0... .. 12 2 6 
IRELAND—F.0.Q. BELFAST. Rest or IRELAND: 
& ©. Ce. . -. <. 
Angles ll & 6 moe. 0 
Tees. 2. 4/6. 7-8 0 
Joists ll 5 6 1115 6 
Channels... lL 10 6 11 13 0 
Rounds, 3in. and up 2:36 IZ 8 0 
* under 3in.* 10 16 0 10 16 0 
Plates, jin. (basis) 11 13 0 1115 6 
fein. .. 11 18 O.. 12 0 6 
hin. . 3. 3 6 12 5 6 
as ae 1210 0 12 10 0 
Un. fin. to fin. incl. ... 12 3 0... ... 3s 8 ¢ 

* Rounds and Flats tested quality ; Untested 9 — less. 
OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. Sm di £ ao, d. 
11-G. to 12-G., dd 1415 0. ...f.o.b. 14 10 0 
13-G.,d d 4 iS 3.6 fo.b. 14 10 O 
14-G. to 20-G., dd 15 10 oO f.o.b. 34:15. 0 
21-G. to 24-G., dd 15 15 O fob. 15 0 0 
25-G. and 26-G.,dd 1610 0. ..f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3°, on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. Sad 
4-ton lots and up 18 10 O 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 29 2 6 


Export : India, £19 15s. ¢.i.f.; South Africa, £17 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £18 f.0.b.; 
Irish Free State, £18 10s. f.0.q.; General, £17 15s. f.o.b. 
24-G Basis for all Gauges. 


5s. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23 
Tin-plate Bars, d/d Welsh Works, £7 lds. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
than 35 tons, 10 — extra. Se. “a 
Soft (up to 0 25% C.), untested + ifs 
” ” ” tested ie wee 
Basic (0-33°% to 0-41% C.) 8 12 6 
Medium (0-42 to 0-60°,, ©.) eS $5 

Hard (0-61% to 0-85%, C.) 912 6 

(0-86% to 0-99% C.) 10 2 6 

* » (over 0-99% C.) : 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 

o>» ight, £.04..: > 2s 


FERRO ALLOYS. 


Tungsten Metal Powder 
Ferré Tungsten 


9/6 per Ib.; 
. 9/3 per Ib.; 


8,74 forward 
8/6 forward 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
u 6 p.c. to 8 p.c. . £24 0 0 76 
ri 8 p.c. to 10 p.c. . £24 0 0 76 
cs Max. 2 p.c. carbon £36 0 0 Ll 
o os » Ilp.c.carbon ... £38 5 0 11 
» 0-50p.c.carbon £41 0 0 12 
= = carbon-free 1/~ per lb. 
Metallic Chromium ..._.. Ee . 2/5 per Ib. 
Ferro Manganese (loose), 76 p.c. £18 15 0 home 


Silicon, 45 p.c. to 50 p.c. . £12 0 Oscale 5,— p.u. 


a » Wpe. £17 O Oscale 6/— p.u. 
» Vanadium 12/8 per lb. 

» Molybdenum ... ; .. 4/9 per Ib.; 5/- forward 
» Titanium (carbon-free) ... . Od. per lb. 


... £185 to £190 per ton. 
. 8/6 to 8/9 per lb. 


Nickel (per ton) 
Cobalt cee! iow 








iL 











SouTH 


NORTHUMBERLAND, 


CARDIFF 


NON-FERROUS METALS. 


(Official Prices, January 5th.) 


COPPER 


Cash 
Three months ... 
Electrolytic 
Best Selected Ingots, d/d Bir 
mingham 


Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) ... 


Brazed (basis) 


Brass 


Ingots, 70,30, d/d Birmingham 


lubes, 


Brazed... 


TIN 


Cash 


Three Months 


SPELTER— 


Cash 


Three Months . 


LEAD 


Cash 


Three Months 


Aluminium Ingots (British) 


Solid Drawn, 2/1 Alloy 


£40 18 


x4 


t4 


£186 


£186 


£14 


£15 


£15 


FUELS. 


SCOTLAND. 


ANARKSHIRE 

(t.o.b. Grangemouth) 
Navigation Unscreened 
Hamilton Ell 


Splints 


AYRSHIRE 


f.o.b. Ports). Steam 


FIFESHIRE 


(f.0.b. Methil or Burntisland) 
Prime Steam 
Unscreened Navigation 


LOTHIANS 


f.0.b. Leith)—-Hartley Prime 


Secondary Steam 


ENGLAND 


Yor«surre, Hv 
B.S.Y. Hards 

Steam Screened 
NEWCASTLE 
Blyth Best 

Second 

Best Small . 


Unscreened 


DcuRHAM 


Best Gas 
Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch 
South Yorkshire 
Seconds 


Steam Coals : 
Best Admiralty Large 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SWANSEA 


Anthracite Coals : 
Best Large 
Machine-made Cobbles 
Nuts 
Beans 
Peas a te 
Rubbly Culm... 


Steam Coals : 
Large Ordinary 


28 


¥to £41 
9 to £41 
0 to £45 


1 3 


» VU 


£45 10 O 


£474 0. 0 


Home. 
124d, 
12$d. 


12) 
124 
£38 lv 0 
Home. 
L1}d. 
13}d 


Ex por 


Life 


10 Oto £186 


5 Oto £186 


£15 
£15 


9 to 
3’ 9to 
Oto £15 
6to £16 


£100 to £105 


Expe 


20/— to 2 


21 


~ to 


20 


19 


6§ to 
6 to 


19/- to 
18/6 to 
18/6 to 
18/— to 


Inland. 


FUEL OIL. 


Inland consumption : contracts in bulk. 


to 29/6 
25/6 to 27/6 


22/-to 24/- 


SOUTH WALES. 


a OF 


te bo to bo 


om 


38 to 
41/- to 


40/- to 5 


27/6 to 
25/- to 


15/- to 


20/- to 


Exclusive of Government tax of Id. per gallon. 
Per Gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil aS TRS 


34d 


b 
6 0 


1 0 


Export. 


1. 
lL. 


t. 
E 


13}d. 


ort 


21/- 


23 


21 


20 
19 
19 
19 





19/6 
19/6 
28; 
60; 
43 


44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Motor Car Industry. 


One of the main contributory causes to the set- 
back in the motor car industry is declared by manufac- 
turers to be the cost of petrol, on which the State levies 
taxes far in excess of the actual value of the fuel. In 
Paris petrol costs 11-8f. per gallon, including taxes amount- 
ing to 7-12f. The Government now intends to increase 
the tax by about 20 per cent. This proposed addition has 
aroused strong protest, not only from makers, but from all 
users, who have constituted themselves into an “ auto- 
mobile front’ with the object of taking such measures 
as may be necessary to defeat the Government’s fiscal 
plan. One form of that action is indicated by demonstra- 
tions of road hauliers who stopped public services in some 
districts, and at Nancy they threaten to block the roads 
with lorries. Owing to the necessity for increasing the 
State revenue, the Government looks upon petrol as 
capable of supporting a high luxury tax, and is quite 
indifferent to the plea that for the vast majority of users 
the car is utilitarian and will be dispensed with if running 
costs are beyond their means. The official view always 
has been that it is in the country’s interest to substitute 
home fuels for petrol, and everything possible has been 
done to enforce the use of fuels in which alcohol is an 
ingredient, and lorries are still required to run on a mixture 
containing alcohol. The law that rendered its use com- 
pulsory is practically ignored. There is no slackening of 
effort to induce motor car owners to employ home fuels as 
far as possible, and an increase in the cost of petrol is 
regarded by the State as a national benefit if it should 
provide a margin in favour of fuel mixtures. Motor car 
owners, however, reject substitutes, and the threatened 
increased tax on petrol has awakened a strong and wide- 
spread protest. Road hauliers point out that the addition 
to the tax on petrol is nearly equivalent to the increase in 
railway rates, and affirm that the tax is raised as a means of 
lessening competition of road transport with the railways. 


The Paris Exhibition. 

Mainly for financial reasons, the State has 
rejected the Bill passed by the Chamber to authorise the 
reopening of the Paris Exhibition during the present year, 
and as the carrying out of preliminary work is extremely 
urgent, if the Exhibition is to be got ready in time, there 
can be no question of preparing another financial scheme 
to be approved by the Senate, even if there were any 
possibility of its being done, so that the idea of con- 
tinuing the Exhibition this year must obviously be aban- 
doned. It was declared in the Senate that the Exhibition 
left a deficit of 1200 million francs, and that 450 million 
francs would be required to put it in order for reopening. 
It is, of course, argued that, in addition to the permanent 
buildings that remain the property of the State, the loss 
was reduced by the influx of visitors who provided con- 
siderable activity to the hotel and other industries, but 
the burden of the loss has, nevertheless, fallen upon the 
Paris Municipal Council and on the State, and as the former 
cannot contribute anything more and the State refuses 
to sanction a further drawing of funds from the Treasury, 
even temporarily, the proposal to obtain the 450 millions 
from the public is regarded as offering no guarantee of 
success. The financial failure of a brilliant exhibition is 
due entirely to the lamentable disorder occasioned by 
the labour unions, which resulted in the work not being 
completed until four months after the original opening 
date. In present circumstances, it is possible to exaggerate 
the influence of this failure on the country’s attitude 
towards future exhibitions. but the last Exhibition will 
always be remembered as a disastrous lesson in social 
experiment, although its success in creating a world 
interest in modern art and technique may outlive the 
sense of humiliation which Frenchmen felt at the unpre- 
paredness of a very remarkable manifestation from causes 
that will not be allowed to occur again. 


Arbitration Procedure. 


The Government’s new proposal for a modifica- 
tion of the existing arbitration machinery has been with- 
drawn, partly because time did not allow of its being 
debated before the end of 1937 when the decree expired. 
The object of the labour unions has always been to shelter 
themselves under the Socialist Government in their 
disputes with employers, and while the existing procedure 
allowed employers, after failure of the preliminary stages, 
to select arbitrators from a list of names approved by the 
Government, it was the Government that appointed the 
final arbitrator from members of the Conseil d’Etat and 
other State services. In its new proposal the Government 
seeks to remove difficulties responsible for the partial 
failure of arbitration by creating what is practically a 
State administration with departmental and national 
committees, and the final award would be legalised by the 
Conseil d’Ftat, and become binding on the parties con- 
cerned. Employers will not accept a system of State 
machinery for the settlement of disputes involving all 
manner of issues that can only be dealt with on a broad 
basis by competent experts. It has therefore been 
decided’ to prolong the existing arbitration decree for 
another two months, during which time a new Bill will be 
prepared. 


Oil-Electric Express Train. 

Members of the International Railway Congress 
in Paris last summer an opportunity of seeing the 
4400 H.P. oil-electric locomotive at the Gare de Lyon, 
which the P.L.M. Company intends to use for the express 
service between Paris and Mentone. Last week the com- 
pany terminated its long and distinguished existence 
before transferring the system to the National Railway 
Gompany on January Ist by making a final official test of 
the locomotive hauling a train of 350 tons, comprising 
four coaches, two luggage vans, and a van with boiler for 
steam heating. The run between Paris and Dijon, a 
distance of 195-6 miles, was accomplished in 3 h. 10 min., 
with three stoppages of one minute each. 





British Patent Specifications. 

When an ¢ tion ts icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 











INTERNAL COMBUSTION ENGINES. 


475,546. May 16th, 1936.—Cy.tinpEer Forms, Daimler-Benz 
Aktiengesellschaft, Stuttgart-Untertiirkheim, Germany. 

This is one of several closely related specifications concerning 
the resistance to the flow of the cooling air over the surface of the 
cylinder, and a general improvement in the cooling of the 
cylinder block. The cylinder bore is cylindrical, but its.exterior 
surface is of streamline form and is embraced by a correspond- 
ingly shaped casing, which ensures that the draught of air passes 
over the casting in a smooth rapid flow without eddies. The 
effect is enhanced by the partitioning ribs shown. It is stated 
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that within the scope of the invention is provision for improving 
the track for the working piston by making it of corrosion- 
resistant material, either in the form of a thin liner, for instance, 
of steel, inserted in the cylinder body, or in the form of a coating 
sprayed on or otherwise applied in any desired manner. More- 
over, all these surfaces which come in direct contact with the 
flowing cooling agent may be provided with a specially con- 
ductive coating. It is preferred to cast the cylinder body, 
together with the ribs and the walls of the housing block, from 
a light metal.— November 16th, 1937. 


BATTERIES AND ACCUMULATORS. 


475,464. February 19th, 1937.—Srorace Barrery RETAINERs, 
The Chloride Electrical Storage Company, Lid., Exide Works, 
Clifton Junction, near Manchester. 

Retainers for holding in position the active material of storage 
batteries are made of glass wool, which may originally be of 
quite loose texture, as indicated in Fig. 1. A mat of this 
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material is placed between sereens of iron wire of, say, 
50 mesh wire, and is subjected to a temperature of from $00 deg. 
to 900 deg. Fah. for a few minutes in a muffle furnace. The 
temperature softens, but does not melt, the glass, the weight 
of the wire mesh compacts it as shown in Fig. 2. It is allowed 
to cool and the wire removed (see Fig. 3).—November 19th, 1937. 


AERONAUTICS. 


475,500. May 16th, 1936—ArRorpLaNE Wino Fiaps, W.”E. 
Gray, 8a, Bank-parade, Edgware, Middlesex. 

This wing flap is said to provide great braking effect without 
requiring much controlling force. The flap A is attached to the 
main part of the wing by the link B, pivoted at C and D. It is 
also held by the roller E that runs in a slot F in a bracket 
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attached to the wing. G is a pull-and-push rod for manipulating 
the flap, while H is a cover plate, worked by the link J, for 
closing the slot through the wing. The slot F is so formed that 
during the initial opening of the flap the wing slot is first 
opened and then the heel of the flap moves in such a fashion that 
the aerodynamic forces on its surface are practically balanced.— 
November 16th, 1937. 


475,504. May 19th, 1936.—RerractaBLE UNDERCARRIAGES, 
The Supermarine Aviation Works (Vickers), Ltd., R. J. 
Mitchell, and A. Black, Woolston, Southampton. 

This invention is concerned with the manipulation of the 





undercarriage of an aeroplane by means of the gas pressure 
generated by the evaporation of liquid carbon dioxide. The 
liquid, it is pointed out, is preferab p d air, as it 
gives a steady pressure until it is completely exhausted, while 
weight is greatly reduced. A is the bottle of a CO, and 
B B are the jacks for working the undercarriage. C is a reducing 
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B B 


valve, which brings the gas pressure down to about 200 Ib. 
per square inch, and D the control valve. A small emergency 
supply of CO, is provided by the bottle E and is sealed by a 
copper capsule. This capsule can be pierced by the handle 
F to supply pressure for lowering the undercarriage, the gas 
being prevented from escaping by check valves at G G.— 
November 19th, 1937. 


TRANSMISSION “OF! POWER. 


475,501. May 18th, 1936.—HypravLic Power TRANSMITTERS, 
D. Campbell, 7, Beech-avenue, Glasgow, 8.1; and T. J. 
Craig, Stately Hill, Bucklyvie, Stirling. 

This is a hydraulic transmission gear which gives ahead and 
reverse drives. The driving shaft is shown at A and the driven 
at B. On the driving shaft there is splined the impeller C, which 
can be moved axially by the fork D, so that it discharges either 
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into the ahead turbine E attached to the driven shaft or through 
the fixed guide vanes F into the astern turbine G. Part of the 
fluid coming from the turbines flows through a group of tubes, 
one of which is shown at H, and is returned to the circuit by the 
opening J in the fixed casing. In this way the working fluid is 
kept cool. It is also said that surges in the working chamber 
during fluctuations of the impeller speed are relieved.— November 
18th, 1937. 


MEASURING AND |TESTING INSTRUMENTS. 


475,383. January 4th, 1937.—F.Luips ror UsE in MaGNetic 
Tests ror Detrectinc SurFace Fiaws or Cracks, C. A. 
Blaker, 32, Ravensdale-avenue, North Finchley, London, 
N.12Z. 

For the purpose of detecting flaws or cracks in the surfaces of 
magnetic materials (such as iron and steel) it is known to 
employ a detecting fluid which incorporates as an ingredient a 
magnetic substance which, when the fluid is applied over the 
surface to be tested, affords by the arrangement of the particles 
of such magnetic substance an indication as to the existence 
of flaws or cracks. A detecting fluid of the kind specified is 
characterised in that the carrier for the magnetic constituent is a 
liquid halogen derivative of the paraffin hydrocarbons. Of 
these halogen derivatives, carbon tetrachloride has been found 
to be most satisfactory, although very good results have also 
been obtained when using trichlorethylene. In preparing the 
fluid it is preferred to use a metal spraying pistol of known form 
for melting the metal (fed thereto in rod or wire form) and for 
spraying the particles of molten metal in finely divided form into 
the carrier liquid (e.g., carbon tetrachloride), so as to obtain an 
intimate admixture of the metallic portion and the carrier 
liquid. The surface to be tested, if not of a magnetic nature, is 
magnetised by any suitable method and the fluid then applied 
to the area under test, or the whole of the article or the surface 
containing the area under test is immersed in the liquid, where- 
upon the metal particles are attracted by any surface flaw or 
crack which is thus rendered visible by the accumulated metal 
particles. The carrier liquid may be treated with a suitable 
dye or colouring matter for the purpose of providing a permanent 
or semi-permanent record of the surface flaws or cracks detected 
or for rendering the particles visible when applied to a dark 
background. The introduction of a colouring substance, e.g., 
a metallic oxide or ore, forms a matrix for the magnetic con- 
stituent of the ink, and when the carrier liquid evaporates it 
surrounds the figure produced by the cracks, flaws, or the like, 
which attract the magnetic constituent, a clear contact between 
the latter and the matrix being produced by adopting a suitably 
coloured matrix.—November 18th, 1937. 


FURNACES. 


475,508 May 19th, 1936.—Rereactory Propucts, Non- 
Metallic Minerals, Incorporated, 845, Hanna Building, 
Cleveland, Ohio, United States of America. 

With refractory products containing merwinite with or 
without monticellite, and preferably with periclase, which may 
range to considerable proportions, there is occasionally .a 
a seagane 2 of the refractory being detrimentally affected by 

ing used in situations subject to contact with lime. With a 
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composition providing lime, magnesia, and silica in proportions 
to a wearbinito Sad. MeO a0, or pohrashacish Gcnhaining 
periclase and merwinite, or periclase and merwinite and monti- 
cellite, there is, in accordance with the invention, included 
means guarding inst reaction-detriment in event of sub- 
sequent contact with lime. While merwinite is available in 
only a very few localities, and in these cases it is found very 
mixed with other minerals, it can be easily formed synthetically 
from raw materials which are quite widely available, and 
mixtures of such compound with periclase can be readily made, 
with Itant attai t of highly desirable products in which 
merwinite by its hydraulic properties provides an initial bond 
at low temperatures, while the merwinite crystals form a high- 
aoa incre bond which also contributes considerably to the 
spall-resistance of the product. Such products may be made by 
compounding suitable raw materials, or by mechanical mixtures 
of merwinite and periclase. In general, employing lime, 
magnesia, and silica, the weight ratio of the lime and silica 
should be about 1-4 to 1, and the molecular ratio of the lime, 
silica, and magnesia respectively as 3-2 and at least 1, additional 
proportions of magnesia thereover being feasible, such additional 
magnesia taking the form of periclase in the finished product 
and being compatible with the merwinite. The physical and 
chemical properties of the refractory can be varied depending 
upon the relative proportions of merwinite and periclase, 
periclase contributing high basicity refractoriness, and high 
thermal conductivity, merwinite contributing a lower thermal 
conductivity and a greater resistance to spalling in the refractory 
mixture.—November 19th, 1937. 





475,509. May 19th, 1936—Rotary CEMENT Kins, Vogel- 
Jorgensen, 24, Biilowsvej, Copenhagen V, Denmark. 

In rotary kims for burning Portland cement it is common 
practice to suspend loose chains in the inlet end of the drum to 
break up the slurry as it is being dried. The material must not, 
however, be subjected to the action of the chains after it has 
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passed to a certain degree of dryness, say, 18 per cent. of 
moisture. The position in the length of the kiln where this 
state of affairs occurs is not easily determined, so the inventors 
use full-length chains at the inlet, as shown at A A. There is 
then a group of shorter chains B B, and finally the kiln is 
divided up into partitions C C.—November 19th, 1937. 


CRANES AND CONVEYORS. 


475,542. February 18th, 1937.—Excavator Buckets, Ruston- 
Bucyrus, Ltd., Lincoln. 
This navvy bucket is made of a single plate folded round to 
form the back, sides, and front, with the welded seam at the 
front. At the front there is cut out a V, which is filled in witha 
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steel casting of Y shape the upper edge of which is equipped with 
renewable teeth. The tail of the Y serves to engage the Jatch 
for holding up the bucket bottom when loaded. The back of the 
bucket is reinforced by four welded-on ribs, but these are not 
put in place until it has been decided what form the connection 
with the digger boom will take.— November 22nd, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


475,541. February 13th, 1937.—Dre-casTInNG MacuHINEs, 
K. F. Wagner, 75, Friedrichshafen am Bodensee, Germany. 
This die-castin, ine is intended for use with magnesium 
and such like easily oxidisable metals. The metal is melted in 
the pot A, which is well covered in and is protected from oxida- 





tion by the gases produced by a carnalite packing B. Dipping: 
inlet 


mto the bath of molten metal there is a cylinder C with an i 
opening D and a plunger E operated by the motor cylinder F. 
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This plunger lifts measured quantities of molten metal into the 
duct G, from which it is ejected by the plunger H into the 
mould J. The metal is compressed into the mould by the 
pao K and during the process is protected from oxidation 

yy the descent of the sleeve L. The interior of the sleeve is 
evacuated and then fiiled with an inert gas. After the ejection 
of any residue from the mould the process is repeated.— 
November 22nd, 1937. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col . are requested to note 
that, in order to make sure of its insertion, the y infor 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-Day 

Inst. oF MeEcHanicaL ENGINEERS.—Storey’s-gate, 8.W.1. 
Extra general meeting. Tenth Thomas Lowe Gray Lecture, 
“* Recent Developments in Ship Propulsion,” Major P. L. Jones. 
6 p.m. 

Junrton Inst. or ENGInEERS.—39, Victoria-street, S.W.1 
Informal meeting. 

Monpay, Jan. 10TH. 

BRADFORD ENGINEERING Soc.—Bradford Technical College, 
Bradford. “ Boiler Operation,” S. F. Benson, 7.30 p.m. 

CHARTERED Surveyors’ Inst.-—12, Great George-street, 
S.W.1. “ British Forestry,’’ Sir Ray Robinson, 6.30 p.m. 

Inst. oF AvToMOBILE ENorIneERs.—Technical College, 
Derby. “ Steering Problems and Layout,’’ D. Bastow. 7.30 p.m. 

Inst. oF E LecrricaL ENGINEERS.—Savoy-place, W.C.2. 
“Electricity in the Catering Industry,” Commander F. T. 
Hewson, R.N. 7 p.m. 

Inst. oF ELectricaL ENGINEERS : SouTH MIDLAND CENTRE- 
—James Watt Memorial Inst., Great Charles-street, Birming. 
ham. ‘ Rural Electrification,” J. 8. Pickles, 7 p.m. 

Inst. or Metrats: ScorrisH Locat Secrion.—Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Lead: Its Industrial Uses and Mechanical Pro- 
perties,”’ J. C. Chaston. 7.30 p.m. 

TuEspay, Jan. lltxH. 

ILLUMINATING ENGINEERING Soc.—Lighting Service Bureau, 
2, Savoy-hill, W.C.2. ‘‘ Decorative Materials and their Response 
to Light,” R. O. Ackerley. 7 p.m. 

Inst. or AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘* The Influence of Law on Design,” Major E. G. 
Beaumont. 7.30 p.m. 

Inst. oF Crvit ENGINEERS.—Great George-street, Weast- 
minster, S.W.1. ‘“‘ Recent Engineering Developments in the 
General Post Office,” Sir George Lee. 6 p.m. 

Inst. oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
Districr Assoc.—The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. Vernon- 
Harcourt Lecture, “ Estuary Channels and Embankments,” 
Brysson Cunningham. 7.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN ScoTLanp.—36, 
Elmbank-crescent, Glasgow, C.2. ‘* Turbo-compressors for 
High Pressures,”” Dr. W. J. Kearton. 7.30 p.m. 

SHEFFIELD METALLURGICAL Soc.—198, West-street, Sheffield, 
1, Presidential Address. 7.30 p.m. 

Wepnespay, Jan. l2rs. 

Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘* The Purchase and Use 
of Concrete in a Pre-Mixed Form,” introducer, R. H. H. Stanger, 
Assoc. M. Inst. C.E. 6 p.m. 


Inst. oF Crvin EnGinerrs: YORKSHIRE Assoc.—Grand 
Hotel. Sheffield. Vernon-Harcourt Lecture on ‘ Estuary 
Channels and Embankments,” Brysson Cunningham. 7.30 p.m 


Tuurspay, Jan. 137TH. 
Diese ENGINE Users Assoc.—Caxton Hall, 8.W.1. “ Report 


of the Committee on Heavy-Oil Engine Working Costs, 
1936-37." 5 p.m. 
Inst. oF AUTOMOBILE ENGINEERS.—Merchant Venturers’ 


Technical College, Bristol. 
Design,” V. Page. 7 p.m. 

Inst. or Crvin ENGINEERS: BIRMINGHAM AND DIsTRICT 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham. ‘‘Some Aspects of Aerodrome Construction,” 
H. A. Lewis-Dale. 6 p.m. 

Inst. oF ENGINEERING INsPECTION.—St. Ermin’s Hotel, 
8.W.1. “Some Points Concerning the Inspection of Sub- 
Contracts,’’ C. W. Willcox. 

Inst. OF MECHANICAL ENGINEERS: NorTH-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ** Racing 
Motor Cars,” R. A. Railton. 7.15 p.m. 


Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, . ‘ High-speed Reciprocating Ram 
Pumps,” F. H. Towler. 7.30 p.m. : 

Inst. oF MetTats: Lonpon Locat Section.—Society of 
Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 8.W.1. 
A selection from Institute papers. 7.30 p.m. 

Inst. or SrrvuetuRAL ENGINEERS.—Inst. of Civil Engineers, 
Great George-street, S.W.1. ‘“* Movements of Flat Slabs,” 
P. G. Bowie. 6.30 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fette1- 
lane; E.C.4. ‘‘ British Narrow Gauge Railways,’’ L. T. Catch- 
pole. 7.30 p.m. 

Roya. AEronavticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. “* The Practical Use of Radio as a Direct 
Aid to the Landing Approach in Low Visibility,” Squadron 
Leader R. 8S. Blucke. 6.30 p.m. 

Fripay, Jan. 14TH. 

Inst. oF Crvit ENcrneers: South WaLEs anpD MonMOoUTH- 
SHIRE Assoc.—The Engineers’ Inst., Park-place, Cardiff. 
“The Protection of Building Structures Against Attack by 
Aircraft,’ Lieut.-Colonel H. G. MacGeorge. 6.30 p.m. 

Inst. or MEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Modern Tendencies in the Design of Small 
Tools and Turret Lathe Tools,” E. W. Tipple. 6.30 p.m. 

Inst. oF StructuRAL ENGINEERS: WESTERN COUNTIES 
Brancu.—Merchant Venturers’ Technical College, Unity-street, 
Bristol. ‘‘The Application of Welding to Steel Structures,” 
C. R. Harman. 7.15 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
‘“* Hydraulics of Large Rivers,” Dr. Herbert Chatley. 7.30 p.m. 

MANCHESTER Assoc. oF ENcCINEERS.—Engineers’ Club. 
Albert-square, Manchester. ‘‘Some Modern Metallurgical 
Developments of Interest to the Engineer,” Prof. F. C. Thomp- 
son. 7.15 p.m. 

Nortu-East Coast Inst. of ENGINEERS AND SHIPBUILDERS. 
-—Mining Inst., Newcastle-upon-Tyne. ‘Ship Stresses in 
Rough Water in the Light of Investigation made upon the 
Motorship ‘ San Francisco,’ ” Prof. Dr. Ing. G. Schnadel. 6 p.m. 


Mownpay, Jan. 177TH. 
Inst. or AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. “* Automobile Gears,” W. A. Tuplin. 7.45 p.m. 
Inst. oF Civit ENGINEERS: NorTHERN IRELAND Assoc.— 
Queens University, Belfast. ‘‘ The Legal Side of the Engineering 
Profession,” B. C. Kehoe. 6.15 p.m 
Inst. oF MecHanicaL ENGINEERS: WESTERN BraNcH.— 


““ Developments in Motor Cycle 





Merchant Venturers’ Technical College, Bristol. Annual meeting 
and Chairman’s Address. 7 p.m. 





Turspay, Jan. 18TH. 


s Inst, OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
Independent Springing,” Dr. F. Lanchester and G 
Lanchester. 7.30 p.m. . 
Instr. oF Crvit_ ENGINEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the Inst. of Chemical 
Engineers. ‘ Treatment and Disposal of Trade Waste Waters,” 
Albert Parker. 6 p.m. 

Inst. oF Metats: Brruincuam Loca Srcrron.—James 
Watt Memorial Institute, Birmingham. “Creep of Metals at 
High Temperatures,” R. W. Bailey. 7 p.m. 

SHEFFIELD MrTaLLuRGICAL Assoc.—198, West-street, Shef. 
field. “Some Experiments in Deep Drawing,” Prof. H. W 
Swift. 7.30 p.m. 

WepyeEspay, Jan. 197TH. 

Inst. or AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds 
“Independent Springing,” Dr. F. W. Lanchester and G. 
Lanchester. 7.15 p.m. 


Inst. or AvTomosILE ENGINEERS.—Victoria and Station 
Hotel, Preston. ‘‘ Rubber in Automobiles,” C. Macbeth. 7 p.m. 

Inst, or Crvr. ENGINEERS: Assoc. or LONDON STUDENTS.— 
Great George-street, Westminster, S.W.1. ‘“ The Construction 
of Welded Steel Gangways for the R.M.S. ‘Queen Mary,’ ” 
J.M. P. Hooley. 6.15 p.m. 

Inst. oF Civut ENGINEERS: MANCHESTER aND DistTricr 
Assoc.—36, George-street, Manchester, ‘‘ The Strengthening 
and Reconstruction of Weak Bridges under the Road and 
Rail Traffic Act, 1933,” J. Hayes. 6.45 p.m. 

Inst. oF Civi, ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—Koyal Station Hotel, Newcastle. Annual 
Dinner. 7 p.m. for 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS : Nortu-WEsTERN 
Brancu.—9,The Temple, Dale-street, Liverpool. Joint meeting 
with Liverpool Engineering Soc. ‘‘ Recent Developments in 
Ship Propulsion,” Major P. L. Jones. 6.30 p.m. 

Inst. of MetTats: MANCHESTER METALLURGICAL Soc.— 
Constitutional Club, St. Ann’s-street, Manchester. Joint 
meeting with the [ron and Steel Institute. 7 p.m. 


Tuurspay, JAN. 201TH. 

Inst. or Crvit ENGINEERS: YORKSHIRE Assoc,—Queen’s 
Hotel, Leeds. Annual dinner. 6.30 p.m. for 7 p.m. 

Inst. oF MecHanicaL ENGINEERS: INTERNAL COMBUSTION 
Enoine Grovup.—Storey’s-gate, S.W.1. Informal aiscussions, 
“Power Supply for Departmental Stores,” W. Howes; “ Oil 
Engines for Tugs and Small Vessels,” H. Shoosmith. 6.30 p.m. 


Fripay, Jan. 21st. 

Inst. OF MecuanicaL ENGiNgERS.—Storey’s-gate, S.W.1. 
General meeting. ‘Machine Tool Tests and Alignments,” 
Prof. Dr.-Ing. G. Schlesinger. 6 p.m. 

Junior Inst, oF ENGINEERS.—39, Victoria-street, S.W.1. 
Discussion on ‘‘ Power Station Efficiencies,” R. H. Parsons. 
7.30 p.m. 

Monpay, Jan. 247TH. 

Inst. or ELecrrica, ENGINgEERS : SouTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. “The Design of Domestic Electric Cookers,” O. W. 
Humphreys; “ Electric Cookers for Domestic Purposes, with 
special reference to Maintenance Costs,” J. N. Waite. 7 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Devis, motor liner; built by Harland and Wolff, Ltd., to 
the order of Lamport and Holt Line, Ltd.; dimensions, length 
456ft., breadth 62ft., depth 37ft. Q9in., gross tonnage 6010. 
Engines, two-stroke double-acting ; launch, December 21st. 

Bassano, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Wilson Line, Ltd.; dimensions, 
length 419ft. 6in., breadth 55ft. 6in., depth 28ft. 3in.; to carry 
7000 tons. Engines, triple-expansion in conjunction with an 
exhaust steam turbine, pressure 225 lb. per square inch ; trial 
trip, December 29th. 

Brizish Security, motor tanker; built by Harland and 
Wolff, Ltd., to the order of British Tanker Company, Ltd.; 
dimensions, length 463ft., breadth 61ft. 6in., depth 34ft- 
Engines, six-cylinder four-stroke ; trial trip, December 29th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Tue British THomson-Hovston Company, Ltd., has secured 
contracts from the city of Stoke-on-Tient and the Booth Steam- 
ship Company, Ltd., of Liverpool, for the supply of ‘*‘ Mazda ” 
lamps during the twelve months ending December 31st, 1938. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mavor anv Couxson, Ltd., have appointed Messrs. Adil 
Gabay and Albert Koenka, of Istanbul, as their agents in 
Turkey. 

Frank WIGGLESWORTH AND Co., Ltd., Shipley, have opened 
a Birmingham office in charge of Mr. H. T. Crossley, at 12-13, 
Suffolk House, Suffolk-street, Birmingham. 


Mr. J. F. ScHuBELER has resigned his seat on the board of 
Sulzer Brothers (London), Ltd. Mr. R. M. Atkimson, hitherto 
of Vickers, Ltd., has been appointed to succeed him. 

Mr. J. M. Watson has been appointed by Petters, Ltd., 
Yeovil, as their general sales manager. Mr. Watson was 
formerly sales manager of Davey Paxman, Ltd., Colchester, 
and manager of Ruston-Lister Marine Company, Ltd. 

B.E.N. Parents, Ltd., announces that its agency for the 
Transvaal, Natal, Orange Free State, Southern and Northern 
Rhodesia, is now held by Hubert Davies and Co., Ltd., 
Johannesburg. : 

Mr. W. J. Mitrar, a Director of the Electric Resistance 
Furnace Co., Ltd., has been appointed Managing Director, 
and Messrs. A. W. Smith and A. J. Monks, Sales Directors. 
The Secretary of the Company, Mr. A. A. White, has joined 
the Board. 

Routs-Royce, Ltd., has appointed Mr. Harald Peake, 
M.A., to fill the vacancy iouted on the board by the death of 
Major-General Sir Wm. G. Bertram Boyce. Mr. Harald Peake 





is joint managing director of Airedale Collieries, Ltd., and 
other coll ry companies. ‘ 
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The Engineer 


LONDON, FRIDAY JANUARY 


14, 1938. 








PUBLIC NOTICES. 
Adm iralty. 


IVIL RNOERT, IN-CHIEF’S 
EPARTM 


EN 

CIVIL ENGINEERS REQUIRED for 
H.M. Naval Establishments 

Candidates must be Chartered Civil 
Engineers with good experience in Con- 

structional Work. 

Applicants should state their age, and give full par- 
ticulars of training, diplomas, and University Degrees, 
positions held, and exact nature of responsibilities in 
each case. 

The appointments will be for a probable duration of 
about three years 

The normal salary offered will be £600 per annum, 
plus Colonial Allowance at appropriate rates for 
posts abroad, but for some of the poste higher rates 
up to £700 per annum may be offered if exceptionally 
well qualified a candidates present themselves 

Applications to be addressed A was Civ IL ENGI- 
NEER-IN-CHIEF, Admiralty, 8.V 

Envelopes to be marked “* cient a rs 
left-hand corner. 








* on top 
9391 





ir Ministry. 
DIRECTORATE OF 
MAMENT DEV EM OREN tT. 
APPLICATIONS are VITED for 
cRSIST ANT Ii at 





APPOINTMENT as 
the Royal Airship Works, Cardington, to 
Assist in Kite Balloon Experimental 
Work and Flying Operations. q Do 
Candidates shoul have technical training to 
Degree Standard, a knowledge of the Physical Laws 
relating to Lifting Gases, and be able to Write 


Accurate and Concise Reports. Workshop experience 
with Winches or Winding Gear would be an add 
tional qualification. 

Salary scale £315 by £12 per annum to £385 

Application, quoting reference number B. 1, should 
be made on @ form to be obtained from the ‘SECRE- 
TARY, Air Ministry (58.2 (d), Room 405), Adastral 
House, Kingsway, y.C.2, to whom it should be 
returned not later than the 24th January, 1938. ‘bike 


A ir Ministry 





res ATE OF TECHNICAL 
EVELOPMENT. 
\PPLICATIONS are INVITED for 


APPOINTMENTS as ASSISTANTS, III, 
at the Royal Aircraft Establishment, 

° outh Farnborough, Hants, to assist in 
the Design salt Testing Fg Aircraft Instruments and 
similar apparatus, both in the laboratory and in the 
air and the drafting of specifications. 

Candidates should have had a good technical educa- 
tion, preferably to the standard of a degree in engi- 
neering or physics, or have had considerable practical 
laboratory experience. Some drawing-office or work- 





shop experience is desirable. Candidates should be 
physically fit for flying and willing to fly as 
observers. 

Salary scale, £130-£12-£214-£12-£310 a year (men), 


£130-£10-£200-£10-£260 a year (women). 

There is an efficiency bar at £214 for men and at 
£200 for women. The commencing salary up to £214 
(men) and £200 (women) will be assessed according to 
qualifications and experience. 

Entrants are eligible in due course for promotion 
to Assistant, II (£315 to £385, men; £265 to ey 

E315 


and Assistant, I (£400 to £515, men ; 


women), 
to £400, women). The appointments will be non- 
pensionable, but entrants will be eligible for con- 


sideration for appointments to ri yr posts in 
the 


the event of vacancies arising on permanent 
establishment. 

Application beg be made on a form to be 
obtained (quoti Ref. No. 663°C) from the CHIEF 
SUPERIN PENDENT. Royal Aircraft Establishment, 
South hacobaldesh. Hants, to whom it should be 


returned not later than 29th January, 1938. 9405 














(Masor P. L. JONES.) 
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(Srown Agents for the 


COLONIES. 
COLONIAL GOV aN 


PPOINTM 
APPLICATIONS from qualified candi- 





p= Ral INVITED for the following 
Pe 
M/5606.—QUANTITY SURVEYOR REQUIRED by 


the Government of Hong Kong for the Public Works 
\vepartment for three years, with possible permanency. 
salary £500 a year, rising to £900 a year. Residential 
allowance of £50 a year payable after the first two 
years’ service. Free age 23-30, 
must be unmarried and have emma the fal ex. examina- 
tion of the Chartered Surveyors’ Institution in 4 
* Quantities "* Sub-Division and experienced 

taking off, abstracting and billing ‘of quantities. 
measuring up, — bills, and routine work in an 
‘ee Offi 

658.—EX EC v iTIVE ENGINEER REQUIRED by 
the Govemensit of Sierra Leone for the Public Works 





Departme: 3 ty one tour of 12 to 24 months. Salary 
£600- £30-£720 a year. Free passages and quarters 
and liberal ‘lone on full oalenm. Candidates, aged 


24-30, preferably single, must be Corporate Members 
of the Institution of Civil Engineers or hold an engi- 
neering degree recognised as granting exemption from 
Sections A and B of the A.M.LC.E. examination ; 
have served articles under a Chartered Civil Engineer, 


and have had not less than 2 years’ practical expe- 
rience on works. 
Apply at once by letter, stating age, whether 


married or single, and full particulars of qualifications 
and experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting the reference number 
against the appointment for which application is made. 
9416 


Mechanical Draughts- 


MEN REQUIRED, preferably with 
pa pl on any of the following types 
of work 

War Sto 

Comameencial 

Trailers). 

Jigs and Tools. 

Applicants should have had not less than three 
years’ Workshop Experience. Age 21 years to 30 
years. Preference given to ex-Service men, 
things being equal. Pay 9 to 82s. per week, accord- 
ing to ability and experien Posts are non-pension- 
able, but, subject to Suitable 5 especie entrants 
are eligible for and for 
appointment to the pensionable “eatablishmnent “choula 
vacancies arise. 

Application forms obtainable by postcard from 

‘HIEF SUPERINTENDENT OF ORDNANCE FAC- 
TORIES (Advt. No. 195), Royal Arsenal, Wedaee. 


8.E.18. 
Reauired by H.M. Office 


Or WORKS, RESIDENT ENGI- 
NEER, 





Vehicles (Chassis or 














extensive site in South Wales. Probable 
period of employment two years. m- 
= ly A £850 i. hy: ~ with my of 


rease to £1000 per Candidates must have 
held sin similar posftions ry De fully qualified. “Sipe 
cations, giving age, qualifications and experience, with 


copies of test’ attach be sent to CHIEF 
ARCHITECT, Room 65a, Third F Floor, H.M. Office of 
Works, Storey’s-gate, S.W.1 06 



































INDEX TO ADVERTISEMENTS, PAGE 63. 








PUBLIC NOTICES. 


PUBLIC NOTICES. 





[)epartment of Scien- 


TIFIC skp INDUSTRIAL 


R SCIENTIFIC OFFICER 
at the Building Research 
Station, Garston, near Watford. Candi- 

i da’ should have a g Honours 
Degree in Mathematics and some Research Experience, 
preferably in_ the Application of Mathematics to 
Problems in Elasticity and Structural Engineering. 
Salary scale £275 by annual increments of to 
£347 for men and £275 by £12 to £320 for women, 

Federated 8 i 


JUNIO 
REQUIRED 





Bengal-Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared to receive TENDERS 


for :— 
800 DRAW-BARS. 

Specification and form of Tender can be obtained at 
the Company’s Offices, 132, Gresham House, Old 
Broad-street, E.C.2, on or after 10th 
January, 1938. 

fee of 10s. will be charged for each copy of the 
specification, which is Not returnable 

Tenders must be submitted ee later than Noon on 





with provision under the 
System for Universities after two years’ service. 
Entry will not necessarily be at the minimum of the 
scale in the case of candidates with exceptional 
fio eager l mS suet scale for the Grade of Scientific 
flice: to which i 
£400- cis. wate wie £580 
a ore £320-£12-£356-£18-£464 (efficiency bar)-£18- 
Application must be made not later than 25th 
ap PR 1938, on a form to be obtained on request 
(by . quoting reference J.38/1), from the 
ESTABLISHMENT OFFICER, Department of Scien- 
tific and Industrial Research, 16, Old Queen-street, 
Westminster, 8.W.1. 9389 


he Air Ministry Re- 
QUIRES the SERVICES of a 
ME and ELECTRICAL 
ENGINEERING in the 





Ability to Design Work and Prepare 
Finished Drawings of Complete Electrical, Power, and 
Lighting Schemes for Aerodromes, Internal Equip- 
ment of Domestic Buildings, Workshops, and Aero- 
drome Sheds. Preference will be 
with. Mechanical Engineering Experience Power 
Plants, Water Supply, and Sewage Disposal Works. 
Age limits, to 40. 
Salary: Up to £550 per annum married and £450 
per an single, according to qualifications and 
experien 


A sssond class passage will be provided from the 
port am embarkation in England and a similar passage 
home on completion of the tour. The selected candi- 
date must be prepared to sail at short notice, and 2 
be required to pass a medical examination arranged by 
the At Air Ministry 

Duration of ‘appointinent is two years, with possi- 
bility “ot short extension. 
btained by pos 





of of aie aa can Lm t-card 
addressed CRETAR Aa 9), Air Ministry, 
Adastral House, Kingsway, wi C2 9243 





January, 193: 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserved to themselves the 
right of reducing or dividing the order. 
rder of “ Board, 

T. R. WYNNE, 


9370 Managing Director. 





(ity of Birmingham Water 


DEPARTMENT. 
TO PUBLIC WORKS CONTRACTORS 

The Water Committee intend to invite TENDERS 
for the CONSTRUCTION of a COVERED SERVICE 
RESERVOIR at Perry Barr, near the Northern 
Boundary of the Area of the City of Birmingham, and 
are oo Hi CONSIDER ‘APPLICATIONS “from 
Contrac to be placed on a List of Selected Firms 
who will be invited ' to submit Tenders. 

The site adjoins Rough-road, a short distance from 
its junction with Kingstanding-road. The Reservoir 
will have a capacity of approximately 18 million 
giles and be formed of Mass Concrete Wale. with 

Reinforced Concrete Roof supported on Reinforced 


Concrete Liege The average depth of water is 
approximately 18ft. 
All Excavated Material will be deposited in the 


form of Embankments around the Wallis, or used to 
form the Cover over the Roof. 

Firms applying to be placed on the Selected List 
should submit full particulars of contracts of a similar 
nature which they hawk carried out and should 
furnish financial refere: 

Applications should oy addressed fe: 


The Secre' 
City of Durmioeen ee Water Department, 
Birminghen, 


and received not later than 10 a.m. on Saturday, the 
22nd January, 1938. 
A. E. FORDHAM, 


Secretary. 
Water Department, 
Birmingham, 
7th. January, 1938. 9374 


PUBLIC NOTICES. 





ounty Borough of Bootle. 


RKS AND BATHS COMMITTEE. 
TENDERS FOR scene NEW CORNISH BOILER. 
The Parks and Baths Comeniteoe invite TENDERS 
for SUPPLYING, DELIVERING, ASSEMBLING, 
RECTING, TESTING, oan COMPLETING a NEW 
CORNISH BOILER at the Balliol-road Baths, Bootle. 
Copies of the form of Tender, questionnaire, specifi 
cation, conditions of contract, viene, and ali 
particulars may be obtained from Mr. W. Harrison, 
ng., M. Inst. C.E., M. Inst. M. and Cy. KE. 
Borough Engineer and Surveyor, Town Hall, Bootle. 
e Corporation do not bind themselves to accept 
the lowest or any Tender 
Tenders will be considered only if made on the form 
of Tender provided, and forwarded to the Town Clerk, 
Town Hall, Bootle, Liverpool, 20, not later than 
10 a.m. on Tuesday, 1st February, 1938. 
Tenders should be enclosed in a plain sealed enve 
lope, endorsed “‘ Tender for New Cornish Boiler,”’ but 
not bearing any name or mess indicating the sender. 


By Order 
HAROLD PAR’ TING TON, 
‘Town Clerk. 





Town Hall, Bootle, 


14th January, 1938. 9404 





6 Younty Borough of Walsall. 


BROCKHURST —_ AGE DISPOSAL WORKS. 
GE PUMPS 


SEWA' 

TENDERS are INVITED from Pump Manufacturers 
for the et PPLY and ERECTION 

ORIZONTAL-SPINDLE, 
CENTRIFUGAL PUMPS Screened 

Sewage, together with AUTOMATIC SWITCHGEAR. 
A copy of the specification and drawing may be 
obtained at the office of the undersigned on deposit of 
£1 1s., which sum will be refunded provided that a 


bona fide Tender has been received and not subse- 
quently withdrawn. 

The successful tenderer will be required to enter 
into a surety for the due performance of the Contract 
equal to 10 per cent. of the Contract amount. 

Tenders must be enclosed in sealed envelopes 


endorsed ‘* Tender for Sewage Pumps,’’ and delivered 
to the Town Clerk, Council House, Walsall. 

No Tender received after Monday, 24th January, 
1938, or other than in a properly sealed and endorsed 
envelope, will be considered. 

The Corporation does not bind itself to accept the 
lowest or any Tender, and will not accept the Tender 
of any firm or person paying their workmen less than 
the standard rates of wages current in the district 
or who are not on the King’s National Roll. 

M. E. HABERSHON 
Borough Engineer and Surveyor. 

( jovnath House, 

Walsall, 
6th 9372 


January, 1938. 





‘ 1 . . 
ondon County Council. 

TENDERS are INVITED for = PROVISION 
and INSTALLATION of ONE LANCASHIRE STEAM 
BOILER and FITTINGS at Claybury Hoomitel, Wood 
ford Bridge, Essex 

Specification, tom of Tender, &c., obtainable from 
Chief Engineer upon payment of £1 by crossed cheque 
or order payable to London County Council. (NoTF. 
CASH WILL NOT BE ACCEPTED.) 

Amount returnable only if bona fide Tender is sub- 
mitted and not subsequently withdrawn. Particulars 
of work obtainable on personal application and 
— documents may be inspected before payment 
ot tee. 

Remittances by post should be addressed to the 
Chief Engineer (B), County Hall, Westminster, S.E.1. 
Personal inquiries at Room 549 D. 

Contractors will be bound to observe the provisions 
of a fair wages clause, terms of which are set out fully 
in the instructions for Tender, —— of contract, and 
the ‘‘ London County Council Gaze 


No Tender received by CLERK OF THE COUNCIL. 
at County Hall after 11 a.m. on Tuesday, &th February, 
1938, will be considered. 9369 





A 
he Madras and Southern 
MAHRATTA RAILWAY COMPANY, Limited, 
invite TENDERS for :— 
150 STEEL TIRES for LOCOMOTIVES 
Gauge and 90 Broad Gauge). 
Specification and form of Tender can be obtained at 


(60 Metre 


the Company’s Offices, 123, Victoria-street, West- 
ye ee & London, 8.W.1 
6d., WHICH WILL NOT BE RETURNED. 
hake must be submitted not later en Two 
o’clock p.m. on Tuesday, ist February, 1938 


Directors do not bind themselves to accept the 
lowest or any Tender and reserve to themselves the 
right of reducing or dividing the order. 

By i. of the Beard, 
G. W. V. DE RHE PHILIPE 


9415 Secretary. 





PUBLIC NOTICES (continued) 
Page 2. 


ITTUATIONS OPEN, Pages 2 and 4. 
SITUATIONS WANTED, Page 4. 
AUCTIONS, Page 64. 
BUSINESSES and PREMISES 
(For Sale, &c.), Page 64. 

FOR SALE, Page 64. 
AGENCIES, Page 4. 
MACHINERY, &c., WANTED, Page 4. 
SUB-CONTRACTING, Page 64. 
PATENTS, Page 4. 
MISCELLANEOUS, Page 4. 
EDUCATIONAL, Page 4. 


For Advertisement Rates see 
First Column Overleaf. ; 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS — 2 p.m. WEDNESDAYS 





THE EN 


GINEER 





14, 1938 


JAN. 








The Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén ace; les abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 
CANADA... ... £3*3 © Thick Paper Ed. 
= 18 6 Thin Paper Ed. 
7 6 Thick Ed. 


ABROAD Paper 
(except Canada) 3 3 0 Thin Paper Ed. 

AFRICA ... Central News Agency. | te ange 

Carg Town: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 

BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 

Gordon and Gotch (A’sia), 
All Branches 

MELBOURNE : Robertson 
Mullens, Elizabeth-street 

BRUXELLES: E. Graddon, 1864 
Avenue ier, Schaerbeek 

BRUXELLES : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 
Her 

American News Company, Ltd. Al) 
Branches 


ARGENTINE ... 


AUSTRALIA ... Ltd. 


and 


BELGIUM 


CANADA ... 


MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 

ToRONTO : Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 

COLOMBO : Wijayartna and Co. 

“—— Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 

Teknisk Presse Bureau, Our¢?gade 
34, Copenhagen 

CaqRO : Express Book 

Stationery Store, 9, 

Maghrabi 


HELstnerors: Akademiska Bok- 
handeln, Alexandersgatan, 7 

Paris: Boyveau ry Chevillet, Rue 
de la Banque, 22 

Paris: Librarie Berger-Leverault, 
229, Bid. St. Germain 

PARIS: Brentano’s, 37, Av. de 


Paris: Dente, 92, Rue Bonaparte 

Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 

BERLIN, N.W.7: Buchhandlung 
Der Technik, Georg. Hentschel, 
Dorotheenstr. 32 

BERLIN, N.W.40: wanes 
Bt itrasse 1 


Lerpaie: K. oe Wocehen. 
Konigstrasse 29 

AMSTERDAM-C: Arn. = Wey! 
Pace aes ot Frausehelaan 32 

Hector’s ” Boek- 

Tandael, A Noordblaak 59 

ROTTERDAM: Techn. Boekhandel, 
“ Plan C,”” Gelderschestraat 4 

BomBay: Thacker and Co., Ltd. 

CaLcurta : Thacker, Spink and Co. 

‘Rowe: Maglionl and Strin, 
ME ioni and S 
Corso 


ROME : et Treves, Corso 

Umberto 1, 174 

RoE : Fratelli 

TuRtmN: Rosenberg and Sellier, v. 

Maria Vittoria 18, and their 
Branches at Naples ‘and Rome 

JAPAN... . Maruzen Co. All Branches 

NEW ZE ALAND AUCKLAND : Whitcombe 

Tombs, Ltd. 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 


church 
Napier : J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
niga, pect Mg angs | SBA 
Moscow: Kuznetski Most 
STRAITS SETTLEMENTS—SINGAPORE : vhs and 
Walsh, Ltd. 


? 


CEYLON ... 
CHINA 


DENMARK 


EGYPT and 
Chareh 


FINLAND 


FRANCE ... 


GERMANY 


HOLLAND 


INDIA 


ITALY 
307, 


and 


RUSSIA 


SWEDEN STOCKHOLM: A/B Wennergrens 


g 
SWITZERLAND ZuRICH: Rosa Leibowicz, 


Ankers 
UNITED STATES International News Co., 
OF AMERICA Varick-street, New York, N 7 
and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*.* READING Cases, to hold two copies of THE 
ENGINEER, cloth sides and leather backs, can now be 
supplied at 48. 9s. each, 5s. 3d. post free. 





‘*THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 

line up to one inch—minimum charge 4/-; those onary 

ing one inch or more at ~~ py of 12/- per - > Orders 
must be accompanied The rates for 

Displayed ‘Advertisements will be forwarded on applica- 

tion. Ci Advertisements be inserted 

unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
oft advertisers in THE ENGINEER, may be obtajned 
free of charge on application to the Publisher. 





>) eaten 9 Strand, London, W.C.2. 
Tel., Central 6668 ( (40 lines), 


ostal Address, 28 
Teleg. ‘Address, ed 
Londgon.”’ 


PUBLIC NOTICES. 


SITUATIONS OPEN. 


SITUATIONS OPEN. 





Northallerton Urban. District 
UNCIL WATERWORKS. 
SERVOIR AND PIPE LINE 
oe 
enced Contractors for the CONS ‘ON of a 
CONCRETE RESERVOIR of 250,000 gallons me gue 
with Reinforced Concrete Roof, erected 
Bullamoor, adjoining the Council’s existing panrvets; 
about 1: miles east a. and for 
PROVIDING and Y approximately 2000 
YARDS of 9in. diameter SPUN IRON PIPES, slong 
ae seadeiis Sons am the a ' towards Bullamoo 





COPIES or Beeeecn ate. Nor OR1GiInAts, UNLESS 


SPECIFICALLY REQUESTED. 





TO ADVE ree UNDER BOX emma IN 
A go OPEN SEC ~~ 
For the eneat 


Ss are 
prepared to insert pret notices that. vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 








WANzED. for the Development of a oe a. 
age wey constructed of Stam and 
d Parts tent MANAGING ENGINEER 


Machi 





Copies of 

bill of quantities, and form of Tender d by 
the Council’s Consulting Engineers, Edward Sandeman 
and Partners, MM. Inst. C.E., 15, Victoria-street, 

restminster, 8.W.1, may be obtained from the under- 
signed upon payment of a deposit of Three Guineas, 
which amount will be refunded upon ee of a bona 
fide Tender, and ‘n of all gore 


The drawings and contract documen' may be 
inspected at the offices of f the Consulting Eesineeee. or 
at the office of E. O. Hillyard, Assoc. t. C.E., 
Surveyor, 127, High-street, Northallerton, during the 
usual office hours 

Tenders, enclosed in plain sealed envelopes, and 

endo. “* Tender for Reservoir and Pipe Line,”’ are 
to be delivered roof the undersigned by 12 Noon on 2nd 
February, 1938. 

The Council do not bind themselves to accept the 
pares or any Tender, and acceptance will be subject 

to the sanction pe approval of the scheme by the 
Ministry of Healt 

. PF. ESLAND, 


Clerk of the Council. 
Urban Council Offices, 
127, High-street, 
Northallerton 
llth January, 1938. 


7 


9417 


who could, Sickie Supervising the Construction, 


Influence *. Development, | Improve Construc- 
tion, and Attend to Ordering of Material. Those who 


have had Practical and Design Experience in Light 
aeons and of an age asa sl ie are invited 
vs ‘tate age, his is 
portant), and salary required, ae 9367, The 
Enelneer Office. 9367 A 





PPLICATIONS are INVITED for SENIOR 
EXECUTIVE POSITION in a Large Engineering 
Works in the North of England. Progressive appoin ~{ 
ment, leading to Complete Control as General Manage: 
Applicants should have experience of Rolling Stock 
and General Engineering Products.—Address, in 
confidence, stating age, experience, and salary expected, 
9386, The Engineer Office. 9386 A 





SSISTANT BLAST-FURNACE MANAGER RE- 
QUIRED for Large Ironworks 3 India operatin; 

ge Modern Mechanically Charged Furnaces. Goo 
sueentens experience essential, and applicants should 
have been, or as, Assistant Blast-furnace 
re Fast-driven Furnaces. Salary £75 per 





Beek Sluice Internal Drainage 


ARD. 
TEMPORARY SURV EYOR REED to under- 
in 


onth; 5-year agreement with free passages, pro- 
vident fund, unfurnished quarters, and home leave.— 
Apply, by letter, Stating age, and enclosing copies of 
testimonials, to ‘‘ HOT BLAST,’ c/o Wm. Abbott, 
Ltd., $2, Eastcheap, London, E.C.3 9379 “a 





take Levelling and Theodolite Work 
with Drainage Schemes in the Black Sluice Area. 
Salary £5 per week, plus travelling allowance; at 
least two years’ work. 

Applications, ae age, experience, accompanied 
by two references, 

LI. CLARK. We M. Inst. C.E., A.M. Inst. W.E, 
> Sluice a Drainage Board, 


Boston, 
Lines. 


ounty Borough of Derby. 


ELECLRICITY Roof DEPARTMEN 

APPOINTMENT OF TEMPORARY DRAUGHTSMAN. 

ae a INVITED for the above 
APPOINTMEN 

Applicants ++ have had a good technical training 
and must be experienced in the Preparation of Draw- 
ings and Lay-out of Large Power Station Plant. 

The salary will be at the rate of £240 per annum. 

the appointment will be for a period of approxi- 
mately three years, subject to satisfactory service, and 
will also be subject to the staff regulations of the 
Derby Corporation. 

_Applications, stating age and full particulars _of 


9371 





SSISTANT ENGINEERS BOGAED pd Large 
Oil Company for service in Far Eas else- 
where. 22 to 28, unmarried. aE, degree 
or equivalent qualification and some practical expe- 


rience in Mechanical Engineering Works essential. 
Salary from £450 per annum. son Box “ pA a ed 
c/o 95, Bishopsgate, London, E.C.2 A 





iy AGENT and SUB-AGENT REQUIRED on 
Large Dock Works in the Tropics. Full par- 
ticulars of a age, pee! ng and salary required 
must be ¢ Engagements would be for about ws 
roe hae 9366, The Engineer 0 fice. 9366 


Cc 





ANE and EXCAVATOR MANUFACTURERS 
REQUIRE LIVE AGENTS for Birmingham and 
= Midlands. Either Mie 8 known firm or individuals 
given to applicants 

ier cotablialed connection with Contractors, 
Gravel Companies, Municipalities, &c. Chosen appli- 
a be prepared to work in conjunction with 


Replies, giving full particulars, should be addressed 
to the SECRETARY, ae Smith -—_ Sons 
(Rodley), Ltd., Rodley, 413 A 








and experience, 

by copies of recent testimonials, must be aavert 

to the undersigned not later than Monday, January 

24th, 1933, and the envelope must be endorsed 
Temporary pos ‘htsman 

NICHOLLS, A.M.LE.E M.LF., 


Borough Electrical E 
mnie Offices, 4 pede. 
. Full-street, 
rby. 
Kent Rivers Catchment Board. 
ENGINEERING ASSISTANTS. 

‘the above Board invite APPLICATIONS for the 
undermentioned be ni in the Department of the 
‘sngineer to the Board 

| ONE ee I ENGINEERING ASSISTANT.— 

neing salary £300 per anaum, rising by annual 
ames of £10 to £350 per annum 

Applicants must not be less than 25 years of age, 
and have passed the Associate Membership Examina- 
tion of the Institution of Civil Engineers or the 
Testamur Examination of the Institution of Municipal 
and County Engineers or/ old a University 
Engineering which would exempt them from 
such Examinati 

Candidates should have had experience in the 
supervision of reinforced and mass concrete work, 
piling, excavation, and dredging. 

‘This appointment will be regarded as an established 
post for the purposes of the Local Government and 
Other Officers’ Superannuation Act, 1922, and the 
successful ——— will be required to undergo a 
medical examinat; 

ONE GRADE “IL “ENGINEERING ASSISTANT.— 
Salary £215 per annum, rising, subject to aa os 
service, by annual increments of £15 to £290 
annum. img salary will be fixed within 
pe ng accorting to the candidate’s experience and 





9349 





Applicants should have ee in the design and 
construction of reinforced co: nelud- 
ing the taking off of quantities, ry have a Knowledge 
of hydraulic calculations in connection with the river 
channels and_sluices. 

This appointment will be non-established. 

Forms of application may be obtained from the 
Engineer to the Board, Mr. G. Cubley Crowther, 
M. inst. M. and Cy. E., M.R.S.I., 78, College- 

, to whom they must be returned, accom: 
panied by copies of three recent testimonials, not 
jater than Monday, 31st eae, 1938. 

. WwW. CO 


Clerk of the Board. 


Brunswick House, Maidstone, 
3: 9402 


Sth January, 1938. 


i County Council Re- 


ES the ———— ASSISTANTS on the 
orary fechnical Assistants are 
eligible f it “sppotntinent od the permanent staff upon 


the occurrence of vaca 
ENGINEERS, _with 





INGINEER REQUIRED for a New Steel, 

Tin-plate, and Merchant Mill about to be 

Applicants must have had experience in the Lay-ont, 

and ¥ of Similar Plant.—Address, 

stating pang salary, and experience, 9358, The Engineer 

Office. Applications will be treated with the strictest 
confidence. 9358 4 


Sheet, 
erected. 








CHIEF TOOL DESIGNER. 


INGINEERING Works near London, with Plant of 
Aneroximasaly 4000 Machines, one UIRE 8 


VICE Fully Competen take COMPLETE 

TOOL DESIGNING of all types of Press 

Fast . Milling, Drilling, and Assembly Fixtues for 
1 Production Components. Must have sufficient 

kaot Hedge of these requirements to SUPERVISE and 

be RESPONSIBLE ‘or large Drawing Office. A know- 

of and Capstan work an advantage. 

RIENCE AND 2 





ledge Auto 

_e A EXPE. 
WILL B UIR. 
need Bn By Ss =. ‘age, past experience in detail, and 


salary expec! The Manager, 9280, The Engineer 
Office. 9280 4 





NGINEER WANTED, with First-class Practical 
and technical training, with Blast-furnace and 
Steel Works experience. Replies to give full record, 
including present position, age, and salary expected.— 
Address, 9403, The Engineer Office. 9408 A 


eee by he in North of Bodied sd 

f i Pum Diesel Engines 

t “MECHANICS for Erection and’ gaviias 
Tite, details of age, experience, wages, to Box W870, 
lings, 86, Strand, London, W.C.2. 9361 A 





4 tags ~ CHASWOOD ao CO., Ltd., Shrewsbury, 
have a VACANCY for an’ Experienced TOOL 
MAKER ates of Taking Charge of their Tool Room, 
which serves Heavy and Light Machines and 8S 
Shops, State age, experience, and salary sounies. 

A 


HE Post You are Seeking May Ly od be Advertised » 





this Column, but do not Lose the Speeenaty ot 
Bring! your Requirements before those who 
interes could road you, an 

‘anted *’ Colum 


wi ted and 
Advertisement in the “* Situations 
by all Jesting E eering Concerns 
. for each :S.dditional 


Line. There is no better way "a covering 80 large a 
field for such a small charge. 





Y°oe ENGINEER WANTED to Take Up Sales- 
man's Post in or a pea with well-known 





Full particulars of fart 
with application, will ‘all treated in ied In eoniidence 
Address, 9855, 








ANTED, DRAUGHTSMAN, for Ball and Roller 
Beari agp ag | in Midlands. ust have 
wide eagustonse :f General and Automobile Work. 
State age, expen, — salary required. 7 wen 
9393, The Engineer Office. 93 A 
ANTED, for London Office, SENIOR pe 
MAN experi in the Design of Mechanica 
and Structural Engineering, Hoists, Con. 


veyors, &c. Apply, by letter, stating” age, ‘yon 
and salary required.—Address, 9399, The KEnginee 
Office. 9300 a 


ANTED, JUNIOR DRAUGHTSMAN for London 

Office conversant with Locomotive Detail Work. 

Apply, by letter, stating ants experienne, and salary 
required.— Address, 9400, The Engineer Office. 








9400 A 
saTEp. for the Midlands 
st Class CHIEF DRAUGHTSMAN, capable to 
High-class Jigs, Tools, Gi . and Press 


bend Bi 0., 
ist Class PLANNING ENGINEER, with good tech- 
in 0 Plann 


nical and practical exp jing, 
Tooling oe cova Tool Room and Pro- 
th abi ities to 


duction Shop, wi 

ist Class TOOL ROOM CHIEF INSPECTOR and 
INSPECTORS. 
ist Class TOOL ROOM ond PRODUCTION FORE- 
MEN, with abilities to plan ab 

Splendid |< siete Ee ‘good prospects 

working conditions, 

up- to-date plan on work of great precision. 

tate ly 


led experience, age, and salary 
required. 
Address, 9314, The Engineer Office. 0314 4 





for 
with 





ANTED, SEVERAL FIRST-CLASS DETAIL 
igh-apeed 


age, details of experience and 
The Bristol Aeroplane Co., Ltd., Filton, Bristol. 
9208 a 





UGHTSMAN and ESTIMATOR DRAUGHTS.- 
MAN REQUIRED for at Ben seg we 
General Engin 


Sta perience, 
salary required. —Address, 9414, ithe “Bhsinesr ‘ofr. 





AES gear Experienced in Gas- 
orks Mec and Structural Work, prefer- 
_ as  eoplied to € Canines Planta. — Apply, stating 
experience, and salary required, J. 
SENKINS and CO., Ltd., Retford, Notts. cuir A 


ates i cee sre B eee: 








ACTURERS, main! 

a's OFFER PERMANENT PrCATIONS “Give 
full etails of class of work, i.e., Design 
Sanda ng, &c., and of Apparatus. m. which 

perienced. Only first-class men need apply, and pay 
will be proportionate to poh rodney phd y+ Br 
9385, The Engineer Office. 9385 A 
ww a REQUIRED for Design of Oil 
Cireuit reakers and Metalclad Switchgear. 
ood Draughtsman, having no previous 
experience on Oil Circuit Breakers, would con- 
sidered,—Apply, stating age, experience, hnical 
education, and salary sania to THE GENERAL 
ELECTRIC CO., Ltd., tchgear mt, Engi- 
neering Works, Witton, Siceisteaan, 6. 9378 A 





RAUGHTSMAN REQUIRED with ow in 
and oe hove —_ 





R. MARSDEN, Ltd., Soho Engineering Works, 

Leeds, are making FURTHER ADDITIONS to 
their DRAWING OFFICE STAFF and invite QPPLt. 
CATIONS with full particulars. salary, and w: can 
commence. Excellent prospects to right type of _—- 





Ta ERIAL CHEMICAL INDUSTRIES, Ltd., ae. 
QUIRE qualified CIVIL ENGINEERS, possessing 
a University Degree or its equivalent, and with not 
ess than years” experience on the design of 
Reinforced Concrete Buildings and Structures, with a 
good knowledge of Dena. Water 


Services, Railways, 
and Factory Developmen 
£400/£500 


ealary. per cm 
is also one VACANCY for a qualified 
RUSIDEN't CIVIL ENGINEER, wins, in addition to 
above, must have good experience on the con- 
stroction of such works. 
The appointments are temporar 
Applications, stating age, dualifications, and experi- 
ence, should be addressed 


THE WORKS MANA GER, 
OASTNER-KELLNER ALKALI ©O., Ltd., 
Weston Point, 
9263 a RUNCORN. 





No. 38/7.—MECHANICAL 
experience in preparation of specifi 
plans and estimates for installation of road 
Boilers, Pumps, and Pipe + nail Candidates 
must have served tices 


engineers. 
No. 38/8.—HEATING ENGINEERS with expe- 
a in mete tor ot drawings, specifications, 





and 





Ventilating 
have had practical workshop and 
theoret: training 





appropriate 
erence to members of professional institutions. 
£8 a week to 


MACHINE TOOLS. 
F tee to MANAGER WANTED AT ONCE. 
M have th h ial and tical 
experience of Engineering. Those with complete know- 





ledge of the anguage preferred. .Great possi- 
bilities & the right man. Only ens with soe above 
qualifications need apply. State previou pe- 


rience, and salary required. pions. *po77, The Engi. 
neer Office. 





Pref 
Pay £6 a week or up to 
possessing special qualifications. 


ECHANICAL ENGINEER REQUIRED ms ay ag 4 
Fi Degree essential 





Application forms obtainable. by~ sending st 
essed the CHIEF ENGINED 
(quoting 38/7 or 38/8), Hall, Westminster 
Bridge, S.E.1, returnable with copies of three recent 
testimonials by 22nd January. 
Canvassing disqualifies. 9407 


River Trent Catchment Board. 


a te Fe ae A ye 
APPLICATIONS are INVITED. 5 the sie 
GINEERING ISTANT 





particular, Tidal River Survey Works, y 
offered will be in accordance with the scale applying 
to this a of officer (at age 21, £175, or £240 plus 
increm: as and from the date of passing the 
A. wa Lc. i ——— to a maximum of ). 
Locat ernment and Other Officers’ Super- 
aunestion ate "7022, has been adopted by the Board, 
and the position is a designated post. Applications, 
stating age, qualifications, and experience, endorsed 
‘ Junior Engineering Assistant,’’ and accompanied by 
copies of not more than three recent testimonials, must 
be forwarded to me on or before Friday, the 21st 
January, 1938. 
WALTER H. HAILE, M. Inst. C.E., 

Engineer to the Board. 

Rive at Catchment Board Offices, 


ge 9373 





years a age.—Address, stating technical fon 
een, and salary required, P987, The red 
A 


A eget 


ata 





ENGINEER REQUIR 

ATE for POSITION of GIN WRIGHT 

Colliery. ,Output about 900 tons per 
day. To be responsible for Maintenance of Plant, 
including Lancashire Boilers Turbines Winders, 
Screens, Washery, Haulages, Goal Cutters, = Con- 
veyors.—Address, giving age, experience of 
ae and salary required, 9398, The “Engineer 

ice. 





AINT AND ENAMELLING few Fa se age ow ped 
REQUIRED, age 380-45. Applicants must “be 
thoroughly conversant with Paint Spraying, Dipping 
and poe tied have the capacity for live organisation, 
and able to Ls yy amen atrict discipline. Experience in 
handling Steel Furniture Shi Metal Work an 
advantage. Give full details, stating age, experience, 
and salary required.—Address, 9410, The gm 
Office. Oa 


Apply, by letter, stating perier rg ry 
Sonuir to DEVELO OPMENT ENGINERR, the 


cantons Oho Ltd., Weybridge, Surrey 





RAUGHTSMEN WANTED, Preferably with By- 
product Plant #xperience.—-Address, 


stating 
age, Experience: and salary required, 9363, ‘The Engi. 
neer Office. 9363 a 





UGHTSMAN, MECHANICAL, Thoroughly 

experienced in in the Design and Lay-out of Plant, is 
REQUIRED by a large Company operating extensive 
Works for their Central t. 
situated in Newcastle-on-Tyne.—Address, 
experience, age, and salary required, 9401, 7 — 
neer Office. 





UGHTSMAN REQUIRED as Section 
for ign of Machine Tools for 
industry. —aeeeene. which will 
— ——— must state full ee of — 
, 


and salary 
THE SECRETARY, william Asquith, — naa 
road Well Works, Halif: 








WANTED, Experienced. Per- 
bee age General Engineering, Essex. full 


manency 
particulars and salary required. —Address, a. The 
Engineer Office. A 








HTSMAN, Mechanical-Electrical, Experi- 

D*® saan in Transformer Work.—Address, 9335, The 
Engineer Office. 9335 a 

AUGHTSMAN, Senior pre vee Switch and 

Control Gear Experience.—Address, giving par- 

Liouians, SS enpectenen, ‘aus. salary required, we 


The Kngineer Office. 





AUGHTSMEN (TWO) WANTED for 
% London Works, accustomed to Designing Heavy 


Welded V No others need apply.—Send 
ph neni ing copies only, Box 159, Sells, Ltd., Bretten- 
ham House, Strand, W.C.2. 9368 A 





DRAUGHTSMAN, with Thorough 
ee Experience on Motor ag A t! ooh gen 


i Des Experience as well, 
ae a go ad idered. State tally in 
confidence poses. ay with dates, age, experience. 





commencing wage must be stated. For 
caeten” with Soope.-Address, 9364, The wad 
Office. 





NGINEERING DRAUGHTSMAN REQUIRED by 
old-established company. Experience with Auto- 
mobile and pa Pt ggg Rota neg aoe 
don district.—. ress, stating : * 
ase required, 9409, ‘The Engineer Office. 9409 A 


RIENCED DRAUGHTSMAN REQUIRED for 
eee and Steel Works on North-W Cea ag 


full particulars of ex: 
ired 9850, ‘The Engineer “Oitice. 





9300 ms 





ENGINEER, Experi- 


tani ind EFFICIENCY EN 
er 


Bedaux and other systems, tor 
Eng: Ri Works, London. _ Experienced 
required, capable Reducing Costs, Promoting Emficiency. 





Int peing, Eaproves Methods,—Addreas, Wels - 
Engineer 0: 9357 





For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


Railway Electrification Progress. 


RAPID progress is being made with several railway 
electrification schemes. The Southern Railway, 
which operates electrically 550 route miles, or 1408 
track miles, is proceeding with the second stage of 
the London and Portsmouth scheme, including the 
line from Dorking North to West Worthing and Ports- 
mouth, with the Littlehampton and Bognor Regis 
branches and the line from Three Bridges to Horsham. 
It is hoped that these lines will be opened for electric 
working next summer, adding another 76 route miles 
to the present total. The speeding up of the electric 
railway services between Newcastle-on-Tyne and the 
coast started on January 3rd, and work upon the 
Newcastle and South Shields and Wirral electrifica- 
tion schemes is nearing completion. As the result of 
the placing of contracts totalling more than £1,000,000 
for overhead equipment in connection with the elec- 
trification of the Manchester and Sheffield, L.N.E.R. 
main line, where 75 route miles are to be electrified, 
and 25 route miles between Liverpool-street and 
Fenchurch-street and Shenfield in Essex, these two 
schemes have taken a further step forward. The 
line between Finchley (Church End) and Edgware 
ix to be widened as a preliminary to electrification, 
and extensive improvements are to be carried out to 
the Waterloo and City Railway by the Southern Rail- 
way. Good progress is also being made with the 
electrification of suburban lines towards Ruislip. 
More than 150 miles of railway electrification are at 
present in hand. Numerous improvement schemes 
for extensions and alterations to passenger stations, 
freight depots, bridges, and signalling systems are 
also on the way. ? 


Reconditioning Old Factories. 


AT a meeting of the Lancashire Industrial Develop- 
ment Council, which took place on Friday, January 
7th, at the Manchester Chamber of Commerce, under 
the chairmanship of Sir Thomas Barlow, and which 
was attended by more than 250 representatives of local 
Councils and supporters of the Industrial Council, 
steps were taken to form an Industrial Sites Company, 
under the provisions of the Special Areas (Amend- 
ment) Act. In the course of a statement made by 
Sir Thomas Barlow at the close of the meeting, it was 
announced that the plan had been rendered possible 
by the support of the banks, the L.M.S. Railway Com- 
pany, and some assurance companies, which, together 
with Government assistance, had raised a capital of 
£256,000 for the company. The purpose of the new 
company, Sir Thomas explained, was to buy and re- 
condition existing factories or to purchase land and 
build factories on it, with the object of meeting the 
requirements of prospective tenants in districts in 
which the Minister of Labour might direct the Act to 
apply. The advantage to industrialists, seeking to 
start works in those districts, would be that they 
would obtain factories adapted to their requirements 
which might be rented, bought outright, or purchased 
by payment over a number of years. By such means 
it was hoped that it might be possible to avoid the 
necessity for personal expenditure of capital on land 
or buildings at the beginning of a new enterprise. It 
was reasonable to hope that the capital expenditure of 
the company might be self-liquidating over a number 
of years. The new company will work in closest 
association and co-operation with the Lancashire 
Industrial Development Council, but it will remain 
a separate legal entity. The registered offices of the 
company are at Ship Canal House, Manchester, and 
as it hopes to be in a position to begin active opera- 
tions in February, those industrialists who may desire 
its assistance should make application at once. 
Lancashire is the first area to take advantage of the 
industrial sites company scheme. 


Engineering Public Relations Committee. 


On Thursday, January 6th, the inaugural luncheon 
of the Engineering Public Relations Committee was 
held at the Savoy Hotel. Lord Stonehaven presided, 
and over a hundred members and guests attended. 
In the course of his speech, Lord Stonehaven said 
that just as in the past the great engineering institu- 
tions had found it desirable to act independently and 
to break off and develop their own particular branch 
of engineering, so now they had reached a stage 
where they found it desirable in the interests of the 
community as a whole, and in order to give full value 
to their own branch of engineering, to combine 
closely with other branches of engineering. Sir 
Clement Hindley, the Chairman of the Engineering 
Public Relations Committee, stressed the co-operation 
side of the movement, and reminded those present 
that the institutions concerned represented at least 
50,000 qualified engineers in Great Britain. In the 
past engineers had been rather inarticulate, but it 
was felt strongly that they were achieving things day 
by day about which the public ought to be told. 
Sir Clement made special reference to the new idea of 
planning. In his opinion it was important that 
engineers should be themselves stimulated to express 





themselves and to tell everybody what they did do 
and what they could do. For too long they had 
tended to take the position of subsidiary servants to 
other people. A Minister had a plan for development 
in some direction, and he, by his upbringing, thought 
that all he had to do was to tell engineers to get on 
with it. His conception was that the engineers 
ought to be able to help the Minister or the adminis- 
trator to formulate his ideas about the plan. The 
closer the contact between engineers and adminis- 
trators and governors and local authorities, the 
more the public generally—the community and the 
nation—would benefit from the stored-up knowledge 
which engineers had amongst themselves. He hoped 
that they were not going to be any longer put in 
the position of subsidiaries to other professions, but 
considered as people who could direct, who could 
instruct, and who could inspire. The activities which 
had been outlined revealed a very -modest pro- 
gramme. They proposed to proceed slowly, and see 
what could be done on a practical basis. It was not 
possible to put large financial resources into the 
movement, but it was possible to give a great deal of 
personal help, as was already being done by all 
the members concerned. Lieut.-Colonel F. H. 
Budden, the public relations officer of the Com- 
mittee, introduced himself, and expressed the wish 
that the organisation would be able to help in a way 
which in the past had been sometimes lacking. 


British Railway Programmes. 


Tue four British main line companies have autho- 
rised the construction of 355 new locomotives, ten 
of which will be of the ‘‘ Castle ’”’ class for the Great 
Western Railway and ten new streamlined locomotives 
of the 4-6-2 ‘* Princess Coronation ” class, similar to 
those which haul the ‘‘ Coronation Scot ’’ expresses, 
one of which class holds the British railways’ speed 
record of 114 miles an hour, for the London, Midland 
and Scottish Railway. Fourteen new streamlined 
“* Pacific’ locomotives of the ‘‘ Dominion” class 
are to be built by the London and North-Eastern 
Railway. More than 2200 new passenger vehicles 
are also to be built, including new rolling stock for the 
narrow-gauge Rheidol Railway on the Cambrian 
coast, restaurant and new type buffet cars, and com- 
plete new trains for the “‘ Flying Scotsman,” the Hook 
of Holland boat express between Liverpool-street 
and Harwich, and for cross-country trains, as well 
as for suburban services. A new tourist car train is 
also to be built for service in Scotland and 24,790 new 
wagons and more than 1600 containers for the door- 
to-door transit of merchandise are to be provided, 
a number of the wagons being fitted with automatic 
brakes to permit of running at high speeds. In 
addition to flat-topped wagons, covered vans and 
rail and timber trucks, a number of extra large wagons 
with capacities of 20 tons and 40 tons are to be built. 
Schemes have also been authorised for the improve- 
ment of more than 1200 miles of track. This renewal 
work will proceed simultaneously on various sections 
of the railway companies’ systems, and will be carried 
out so as to cause the least possible interference with 
the working of both passenger and freight train 
services. Experiments are being made with longer 
welded rails and rails with a new joint. 


London Passenger Transport. 


Tue Report of the London and Home Counties 
Traffic Advisory Committee to the Minister of Trans- 
port, which was published on Monday, January 10th, 
makes reference to the passenger transport difficultie? 
in North Surrey and other parts of outer London, 
which have been the subject of investigation by the 
Committee. It will be recalled that under the London 
Passenger Transport Act of 1933 the Committee has 
power to make representations to the London 
Passenger Transport Board on matters connected 
with the services and facilities which it provides. 
The Committee has considered the claim of the civic 
authorities in North Surrey for additional and 
improved facilities for travel to and from London. It 
has ascertained that the maximum capacity of the 
Morden tube is only used at the peak hours for short 
periods of ten to twenty minutes. The Report con- 
siders that this is grossly wasteful and uneconomic, 
as the cost has ultimately to be borne by the public 
in the price it pays for transport. Further, the 
financial burden imposed by this uneconomic distri- 
bution of traffic retards the rate at which improve- 
ments can be effected and extensions to the system 
of railways provided. It is considered that whilst 
it may not be practicable generally to stagger the 
hours of work, some relief during the peak hours 
would be obtained by appropriate adjustments of 
the starting time in the case of establishments 
employing large staffs and in secondary and technical 
schools, where the starting time materially adds to 
the peak loads on certain sections of line. In the 
opinion of the Committee the conditions obtaining 
justify the view held by the Board and the Southern 
Railway Company that future building development 





should be related to existing or contemplated road 
and rail facilities and it recommends that the Board 
and the four main line railway companies should be 
brought into consultation before any important 
building development schemes are decided upon. 
The Committee further states that there are many 
areas within a 12-mile radius of London where com- 
plaints are made as to inadequate travelling facilities, 
and that in addition there is still an urgent need for 
developing new areas for housing at many points 
upon the fringe of built-up London for which new or 
improved railway facilities are required. We under- 
stand that the London Passenger Transport Board 
has placed before the Ministry of Transport a con- 
siderable amount of information concerning peak 
hour traffic and its problems. The question of a 
conference of interested parties is to be considered. 


The Employment Returns. 


On Thursday, January 6th, the Ministry of Labour 
announced that it was provisionally estimated that 
at December 13th, 1937, the number of insured 
persons, aged sixteen to sixty-four, in employment in 
Great Britain, exclusive of persons within the agvi- 
cultural scheme, was approximately 11,437,000. 
This was 136,000 fewer than the total for November 
15th, 1937, but on a comparable basis was about 
200,000 more than the total for December 14th, 1936. 
A substantial part of the decline between November 
15th and December 13th was due to the severe weather 
on the day of the December count, which interrupted 
work in outdoor occupations. In the building, public 
works contracting, stone quarrying, and shipbuilding 
and repairing industries, for example, the numbers 
unemployed at that date showed an aggregate increase 
of about 91,000, of whom more than 55,000 were 
temporarily suspended from work on the definite 
understanding that they were soon to resume their 
former employment. Other industries in which em- 
ployment declined included the textile, boot and 
shoe, pottery industries, shipping service, the manu- 
facture of metal goods and electrical apparatus, 
engineering, agriculture, and fishing. On the other 
hand, employment improved in the distributive 
trades, and to a slight extent in the motor vehicie 
industry. At December 13th, 1937, the numbers of 
unemployed persons on the registers of employment 
exchanges in Great Britain were 1,283,604 wholly 
unemployed, 324,779 temporarily stopped, and 
57,024 normally in casual employment, making a total 
of 1,665,407. This was 166,204 more than the number 
on the registers at November 15th, 1937. Compared 
with December 14th, 1936, there was a decrease, on a 
comparable basis, of about 51,000 in the numbers 
wholly unemployed, including casuals, but an increase 
of about 143,000 in the numbers temporarily stopped. 
The total on December 13th, 1937, included 1,277,454 
men, 37,125 boys, 309,858 women, and 40,970 girls. 


The Ordnance Survey Report. 


In the Report of the Progress of the Ordnance 
Survey for the financial year April Ist, 1936, to 
March 31st, 1937, which has just been issued by the 
Stationery Office, it is stated that the work of the 
Survey during the period under review has been 
directed mainly towards meeting the requirements 
of town and country planning. The staff of the Survey 
has been increased, with the object of ensuring as 
far as possible that the revised plans, numbering 
about 1400, which have been requested b, Local 
Authorities for purposes of town and country plan- 
ning, shall be ready by the middle of this year. They 
are being published in the first instance in the form 
of incomplete editions, omitting certain details such 
as levels, parcel numbers, and areas, not immediately 
required for town-planning purposes. It is hoped 
that these incomplete editions will be followed up 
by an edition in the ordinary form after a short 
interval. The new triangulation has been continued, 
and the Report records the fact that the new work 
has vindicated the excellence of the old work. The 
experimental survey of an area near Birmingham 
by means of air photographs, which was begun in 
1935, has been continued, but it is not yet completed. 
On the experience which has been gained so far, it 
appears that the accuracy obtainable by the parti- 
cular technique used is sufficient, but more experience 
of the method under more varied conditions is needed 
before final conclusions can be formed. In the mag- 
netic survey, experiments with two new magneto- 
theodolites have been continued. The tests made 
indicate that the readings from the instruments are 
well within the required limits of precision, but that 
there are still certain difficulties to be overcome in 
connection with the stability of the magnet system 
and the generation of convection currents in the 
enveloping fluid. The experiments are being con- 
tinued, as opportunity offers, at the Department of 
Mining at Armstrong College, Newcastle-upon-Tyne. 
Reference is made in the Report to the use in place 
of paper of metal plates coated with white enamel 
for manuscript drawings. 
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Oil-Engined Rail 


No. 


| URING the year 1937 manufacturers in general 

appeared to have settled down to a steady output 
of standardised types of railcar and oil-engined 
locomotive. Although the demand for the oil- 
engined type of rail traction unit was heavy, the 
tendency was for the industry to concentrate on the 
production of vehicles of a proved design, rather than 
embark upon the construction of new types. For 
this reason the output for 1937, on examination, does 
not appear to present an outstanding number of 





design features, such as were to be found during 1936 


Traction in 


1937. 
I. 
urban and main line work, and not only for branch 
line work, as appears to be the opinion of the railway 
companies. 

With regard to engine types, the position would 
seem to be unchanged, for every type of engine has its 
own sphere of utility. Speeds of revolution tend to 
rise, and a nearer approach to the road vehicle and 
aircraft engine is being made, as is shown by the 
adoption of airship engines on one form of Continental 
oil-engined train. Oil engines are being made abroad 
in units up to powers of about 2000 H.P. An increase 





Electrical transmission is still the only practicable 
method of handling large power outputs. Although 
improvements have been made in mechanical trans- 
mission systems, their use appears to be limited at 
present to handling the output from engines develop- 
ing up to 400-450 H.P. This figure is slightly 
higher than was evident in 1936. Designers still 
appear to be striving to combine the reliability 
essential to railway operation with mechanical trans- 
mission of higher powers, thus obtaining increased 
efficiency and mechanical, rather than electrical 
problems of maintenance for the repair gang. On the 
other hand, a great flexibility of operation is obtained 
with electrical transmission. With mechanical trans- 
mission systems there is a noticeable tendency for 
the number of available gear ratios to be increased, 
thus providing a smoother form for the tractive effort 
eurve and giving definite advantages when working 











Fic. 


—a year of great activity in which many new types 
were produced. 

Reviewing generally the position of railears and 
oil-engined passenger trains, the comfort of the 
passenger, which was hitherto perhaps not to be 
compared favourably with the older heavily built 
steam and electric trains, has been studied, with 
beneficial effects. Although the passenger may 
suffer from increased movement at the high speeds 
associated with the express railcar services, the tend- 
ency appears to be to give compensating comforts 
in the form of improved furnishings, the provision 
of corridors when railears are coupled together to 
form a train, air conditioning, and so forth. The 
suspension of railcars has received attention, never- 
theless, and an attempt has been made to adapt the 
existing form of the railcar, with its defects, to the 
permanent way. Railways are now using various 
devices, such as rubber shock absorbers, multiple 
suspension gear, and coned wheel tires, in an endeavour 
to obtain better riding qualities. 

Light steel welded construction is being very widely 
used for both railears and locomotives, the under- 
frames, bodies, and bogies all being fabricated in 
steel, thus obtaining considerable savings in weight. 
The riveted coach body is now hardly ever manu- 
factured for this type of vehicle, as high speed 
schedules and economy can only be maintained with 
good powers of acceleration, for which light weight 
is essential. Following wind tunnel tests, all forms 
of rail traction vehicles are showing an increasing 
tendency towards streamlining, the oil-engined 
vehicle no less so. This tendency is particularly 
noticeable in designs for trains for the North American 
railways, and also in certain Continental designs for 
high-speed work. 

The railcar train, with its complexity of power and 
control arrangements, has necessitated much work 
in the perfection of its controlling arrangements, and 
several new forms of multiple-control device are to 
be seen on the vehicles produced during 1937. It 
would appear that, with the improvement to be noted 
in this direction, it is all the more likely that oil- 
engined trains, as distinct from separate railcars, 
can be used economically in this country for inter- 





1—350 H.P. SHUNTING LOCOMOTIVE FOR 3S.R. 











can be noted in the use of pressure charging, not only 
for engines operating at high altitudes, but also for 
lines running through lower-lying country. 
Oil-engined vehicle operation in this country seems 
to show that, with the exception of one firm making 
railcars which are in use on the G.W.R., the use of 
oil-engined vehicles is practically confined to loco- 
motives for shunting and goods traffic. The L.M.S. 
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Fic. 3—HARLANDIC 330 H.P. OIL ENGINE 


have had a number of shunters in service, while the 
S.R. put inte service during the past year several 
shunting locomotives, which we describe below. 
Nevertheless, the lack of support from the home 
railways has not prevented many of our leading 
manufacturers from executing a number of orders for 
oil-engined vehicles for foreign and Colonial railways. 











FiG. 2—HARLAND AND WOLFF 500 H.P. LOCOMOTIVE FOR B.C.D.R 


on lines with heavy gradients. Another feature to be 
noted in mechanical transmission systems is the 
increase in the use of hydraulic couplings, torque 
converters, and devices for effecting rapid pre- 
selective gear changes. 


Production during 1937. 


The engravings reproduced herewith serve to 
illustrate a number of typical locomotives and railcars 
in operation in the year 1937. We describe below the 
more important features of these and other oil- 
engined rail traction vehicles which were constructed, 
placed in service, or ordered during the past year. 


British Railcars and Locomotives. 


Railcar, locomotive, and mechanical and electrical 
equipment production at the Preston works of the 
English Electric Company was very widespread 
during the year. The illustration, Fig. 1, shows the 
first of three oil-electric shunting locomotives, fitted 
with English Electric power units and electrical equip- 
ment, built by the Southern Railway Company at its 
Ashford works. Each is of the 0-6-0 six-coupled 
type, with two of the three axles driven by means of 
nose-suspended motors through gearing. Developing 
350 H.P. in six cylinders at 680 r.p.m., the engines, 
which were built at the English Electric Company’s 
Rugby works, drive a 240-kW main generator and an 
11-kW auxiliary generator, which supply the current 
for the main 200 H.P. driving motors and the 
auxiliaries respectively. With a total weight in 
working order of 55} tons, the locomotive can exert a 
maximum tractive effort of 30,000 lb. at low speeds, 
while it is possible to attain speeds of 35-40 m.p.h. 
with light loads. 

Special features of the locomotive include the 
English Electric system of torque control, whereby 
the full output of the engine can be used at pre- 
determined constant speeds at any tractive effort 
required up to the adhesive limit of the locomotive. 
Protection from oil and dust is afforded to the control 
gear compartment by placing it between the engine- 
room and the driver’s cab. Furthermore, a system of 
sound insulation enables the driver to hear shunting 
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Fic. 4—HUNSLET 204 H.P. LOCOMOTIVE FOR WAR DEPARTMENT 

















‘FIG. 5—-STEPHENSON AND HAWTHORN’S DIRECT - REVERSING LOCOMOTIVE 
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signals from the track, ‘The Westinghouse straight 
air brake is controlled by a self-lapping driver’s 
brake valve. Provision is made for a dual driving 
position, with duplicate controls, the dead man’s 
handle being fitted with a time delay mechanism, so 
that the engine is not shut down nor are the brakes 
applied until an interval of from five to six seconds 
has elapsed, thus allowing the driver to move from 
one control position to the other. Interesting features 
ure the provision of the tank capacity sufficient to 





FiG. 6—INSTALLATION OF ENGINE AND 


keep the locomotive in continuous service for a week 
and a small breakfast cooker, which enables drivers 
to cook meals without leaving the shunting yard when 
working on continuous eight-hour shifts. 

Part of an order for ninety-nine oil-mechanical rail 
coaches for the Buenos Aires Southern and Western 
Railways, each weighing 21} tons and capable of a 
speed of 45 m.p.h., was also constructed at these 
works. A Gardner 102 H.P. engine supplies the power 











FIG. 7—CROSSLEY DIRECT- REVERSING OIL ENGINE 


and an electro-pneumatically controlled epicyclic 
preselective Wilson gear-box and a similarly controlled 
reversing gear box are fitted. Although each coach 
is a self-contained unit, three coaches can be operated 
in multiple from any driving position. All the under- 
frames are welded and the body, sides, and roof 
panels are welded to pillars, while an all-welded con- 
struction has also been employed for the bogies. 


struction at the same works for the Ceylon Govern- 
ment Railways. Each train consists of four articu- 
lated coaches of welded construction. The weight 
per four-car unit is 112 tons and the train will carry 
300 passengers, Each motor coach is being fitted 
with a 200/220 B.H.P. oil engine made at the com- 
pany’s Rugby works, coupled to generators for supply- 
ing the two main 112 H.P. driving motors. The 
contro! gear consists of electro-magnetic contactors 














Three oil-electric trains were in progress of con- 


for the power and auxiliary circuits and two four- 





AUXILIARIES—HUNSLET LOCOMOTIVE 


coach units can be operated in multiple thereby 
from any driving position. 

Illustrated in Fig. 2 is a 500 H.P. double four- 
wheeled bogie oil-electric locomotive, which was built 
by Harland and Wolff, Ltd., of Belfast, last year for 
the Belfast and County Down Railway. This loco- 
motive was fully described in our issue for July 9th, 
1937. It will recalled that the locomotive 


be is 


engine is capable of operating with a 10 per cent. 
increase of power output for short periods at the same 
speed. All the electrical equipment was supplied by 
Laurence Scott and Electromotors, Ltd. With a total 
weight of 46-48 tons and an adhesive weight of 23 
tons, the locomotive has a maximum tractive effort 
of 10,000 lb. and a maximum speed of 50 m.p.h. 

Other locomotives and oil-engined traction equip- 
ment manufactured during the year by Harland and 
Wolff, Ltd., included a number of 330 B.H.P. oil 
engines (Fig. 3), to the order of the Government of 
New South Wales, for four trains, each comprising 
five vehicles. These trains, consisting of a parcels 
car and three trailer passenger coaches, are hauled by 
a power coach housing two of the 330 B.H.P. engines, 
driving through Voith-Sinclair hydraulic trans- 
missions. Each eight-eylinder engine has a con- 
tinuous rating of 330 B.H.P. at 1200 r.p.m., and the 
transmission system is arranged to give a top speed of 
80 m.p.h. Passenger accommodation for 158 persons 
is provided and the parcels car can carry 10 tons of 
light goods and parcels. The passenger cars are 
largely constructed of aluminium, but the power car 
is of steel construction, with cast steel bogie frames. 

The Canadian Pacific Railway has also taken 
delivery of Harland and Wolff engines for use in 
railcars, and a 600 B.H.P. shunting locomotive, which 
was completed by the firm during the year. 

An oil-engined locomotive with mechanical drive 
was delivered to the War Department by the Hunslet 
Engine Company, Ltd., of Leeds. This locomotive 
was put into service last March and it is believed that 
it is the largest ever built for underground and 
mining work. It will be recalled that we deseribed 
in our issue for October 29th, 1937, the exhaust gas 
conditioner manufactured by the firm for the purpose 
of making safe the operation of oil-engined loco- 
motives in underground or confined working areas. 
The locomotive, which is illustrated in Fig. 4, is 
fitted with such an exhaust gas conditioner, which is 
mounted under the leading buffer beam. It is built 
for operating with standard wagons on 4ft. 84in. 
gauge and is capable of hauling a gross load of 580 
tons on the level. The engine is a Gardner “8 L 3,” 
which gives an output of 204 B.H.P. at 1200 r.p.m.; 
a view with the’ inspection doors removed is repro- 





duced in Fig. 6, showing the arrangement adopted 
for the air intake, engine auxiliaries, and air com- 

















FiG. 9—POWER BOGIE OF METRO-VICK-CAMMELL RAILCAR 


intended primarily for working the complete passenger 
and goods services of a branch line with gradients up 
to a maximum of | in 50. In consequence it has been 
designed for a comparatively high power in relation 
to the train weight. The engine fitted is an eight- 
cylinder Harlandic two-stroke cycle oil engine with 
the firm’s system of through scavenging. A power of 
500/550 B.H.P. is developed at 800 r.p.m., but the 





pressor. The drive is taken through a plate clutch and 
a three-speed constant-mesh preselective gear-box 
with automatic control; the complete transmission 
system is designed and manufactured by the com- 
pany. Westinghouse straight air brake equipment 
with a self-lapping control valve is fitted, the air 
supply being maintained by the belt-driven com- 
pressor. 











FiG. 8—METRO-VICK-CAMMELL 300 H.P. 


RAILCAR 
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An interesting development with regard to brakes 
is that the firm during the past year has fitted loco- 
motives for the first time with automatic Westing- 
house train brakes operating in conjunction with 
straight air brakes, as well as Lambert wet sanding 
gear on locomotives with a power in excess of 
170 B.H.P. Locomotives on order include three 
90 H.P. units for the Admiralty, which are nearly 
completed. These locomotives are interesting, inas- 
much as that they are fitted with the firm’s exhaust 
gas conditioner, not only on the main engine, but also 
on the oil engine used for starting, and the whole of 
the electrical equipment is totally enclosed and flash- 
proof. 

In our issue for November 26th, 1937, we fully 
described and illustrated a direct-reversing oil-engined 
locomotive built by Robert Stephenson and Haw- 
thorns, Ltd. Another view of the locomotive is repro- 
duced in Fig. 5 on page 38. It will be recalled that this 
locomotive was necessarily built with a very restricted 
overall height. An interesting development embodied 
for the first time is the provision of an engine of the 
two-stroke cycle direct-reversing type, thus dis- 
pensing with the necessity for reverse gears. The 
engine fitted is a four-cylinder 110 B.H.P. oil engine, 
running at a maximum speed of 500 r.p.m., manu- 
factured by Crossley Brothers, Ltd., of Openshaw, 
Manchester. Starting and reversal are effected by 
means of compressed air, and the starting, stopping, 
and reversing operations are all controlled by means 
of a single hand wheel. Chief among the advantages 
claimed for the locomotive is that standby losses 
are eliminated when shunting, for, whenever the 
locomotive itself is not moving, the engine is at 
rest. Power is transmitted through a Vulcan-Sinclair 
hydraulic coupling and a two-speed epicyclic gear- 
box. Westinghouse straight air brake equipment, 
arranged to take air through reducing valves from 
the engine starting bottles, is fitted. A view of 
the engine, showing the duplicate control arrange- 
ments, is reproduced in Fig. 7 on page 39. The 
locomotive was supplied to Thos. Firth and John 
Brown, Ltd., for operation at their steel works. 

A locomotive was being completed at the end of 
the year at the works of Hudswell, Clarke and Co., 
Ltd., of Leeds, incorporating an eight-cylinder, 
200 B.H.P. Gardner oil engine and a Vulcan-Sinclair 
hydraulic coupling driving through a three-speed 
traction type gear-box, with an auxiliary clutch. 
This locomotive is to be operated in danger zones at 
Llandarey refinery, and is therefore fitted with 
sparkproof equipment on the engine exhaust, the 
brake blocks, and the buffer heads, whilst  tire- 
washing gear is provided to prevent sparks occurring 
between the rails and the wheels. A particularly inte- 
resting feature of this locomotive is the arrangement 
for the pre-selective gear change, which is claimed 
to enable a rapid and silent gear change to be made 
without loss of torque, as a result of the action of 
the auxiliary clutch. The firm has on order a number 
of other oil-engined locomotives, amongst which are 
one 74 B.H.P. locomotive for Australia, fitted with 
a Gardner engine and a Wilson gear-box, and also an 
order from the Air Ministry. Also on hand are two 
50 H.P. miniature “Princess Royal” locomotives 
fitted with oil engines, which are to be constructed 
for the forthcoming Glasgow Exhibition. 

An interesting new railcar, built: in this country 
for the first time during last year, is illustrated 
in Fig. 8 on page 39. This railcar is known as 
the “ Metro-Vick-Cammell,” and is manufactured by 
the Metropolitan-Cammell Carriage and Wagon 
and the Metropolitan-Vickers Electrical Companies 
by arrangement with Ganz and Co., Ltd., of Budapest. 
It is identical in type and construction with the rail- 
way vehicles manufactured for some years past by 
the last-named company, and supplied by it to rail- 
ways in many parts of the world. We shall refer to 
some of these railcars later in these articles. The 
present arrangement is such that the carriage bodies 
and bogies are made at the Birmingham works of 
the Metropolitan-Cammell Carriage and Wagon 
Company, while the oil engines, transmission, and 
control equipments are made by Metropolitan- 
Vickers in Manchester. 

The railcar consists of an all-welded alloy steel 
body carried on two four-wheel bogies, also of alloy 





welded steel. On one of these bogies is mounted a 
240/300 H.P. oil engine and a five-speed mechanical 
transmission equipment conveying the drive to both 
axles, as shown in Fig. 9 on page 39. It should be noted 
that the railear described is a particular car which has 
been built for demonstration purposes, and is fitted 
with an engine of Ganz manufacture. The manu- 





75 m.p.h. Partly to keep down the air resistance 
and partly for the sake of a pleasing external appear- 
ance, the ends of the car have been moderately 
streamlined, and the exterior made as flush as possible. 
Buffers are fitted so that the car can haul a trailer 
or work in multiple operation with a second power 
car. The total seating accommodation is for fifty- 
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Fic. 11—-GENERAL ARRANGEMENT OF POWER BOGIE END OF METRO-VICK-CAMMELL RAILCAR 


facturers state that the construction of the body and 
power bogie is such that railcars suitable for widely 
differing conditions with respect te passenger accom- 
modation and so forth can easily be built. The 
maximum safe speed of the railcar is said to be 
80 m.p.h., whereas the maximum service speed is 


eight persons, while the weight in running order is 
34} tons. Illustrated in Fig. 10 is the complete welded 
body and underframe structure, while a sectional 
view of the engine end of the railear is reproduced ‘in 
the line engraving, Fig. 11. 


(To be continued.) 








Harbours and Waterways in 1937. 


No. I. 


ORT authorities at home and abroad have shared 
in the revival of world trade which began in 1936 
and continued at a steadily increasing rate through- 
out the year 1937. The Board of Trade shipping 
statistics for the first half of 1937 showed a consider- 
able increase of traffic in home ports over the corre- 
sponding period of 1936, the figures being the highest 
reached since 1930. Although few capital works of 
individual magnitude were begun in home ports 
during the year, there was a marked increase in the 
rate of re-equipment of existing ports at home. The 
beginnings of new harbour works on a large scale is 
more noticeable in some of the Dominions and in 
foreign ports. One instance is the great scheme of 
harbour extension recently begun in Table Bay, 
which is referred to hereunder. The notices of 
private Bills to be introduced in the present session of 
Parliament that have so far appeared contain few 
proposals for harbour works of a major character. 
Sir Lionel Warner, the general manager of the 
Mersey Docks and Harbour Board, in a paper read by 
him before the Institute of Transport in January, 
1937, expressed the opinion that dock authorities, for 
some years to come, need not expect to have to cater 
for larger vessels ; future efforts to secure efficiency 
should, in his view, be in the direction of endeavouring 
to assist the merchant in reducing his costs in the 
handling of his merchandise. 


UNITED KINGDOM AND IRISH FREE STATE. 


The Port of London. 


The Port of London Authority made a beginning 
with the programme of works announced in May, 
1936, which is estimated to cost nearly £12,000,000. 
Early in the year the improvements at the Royal 
Victoria Dock, to cost £1,600,000, including the 
demolition of the existing jetties and the construction 
of a new quay on the north side of the dock, were 
begun. The quay will extend from the old tidal basin 
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at the western end to the meat berth at the eastern 
end of the dock ; it will be 3255ft. long and is to be 
equipped with sheds, three-storied warehouses, cranes, 
and other equipment. The extension of the quay on 
the south side of the Royal Victoria Dock eastwards 
for about 460ft. was also begun. At the Inner Millwall 
Dock the east quay, 1310ft. long, is to be widened and 
the dock itself deepened by dredging to give a uniform 
depth of water of 29ft.; a new two-storey shed is to 
be erected on the widened quay. A contract for this 
work was placed by the Authority in July and is 
expected to be completed early in 1939, at a cost of 
approximately £110,000. Other new works, already 
in hand or about to be begun, which form a part of 
the Authority’s programme, include sheds and ware- 
houses at the Royal Albert and Surrey Commercial 
Docks, and the widening of the quay on the north side 
of the Surrey Commercial South Dock, as well as the 
provision of electric cranes and other mechanical 
appliances. 

The outcome of a debate in the House of Lords on 
May 26th, 1937, when the Earl of Dudley drew atten- 
tion to the proposal to build a barrage in the Thames 
at Woolwich, was the appointment by the Port of 
London Authority of Sir Henry Maybury to hold a 
public inquiry into the proposal. It is understood 
that Sir Henry will open the inquiry on March 29th 
next. He will sit with a navigational assessor, Capt. 
A. H. Ryley, who was nominated by the Corporation 
of Trinity House. So far as can be judged from the 
report of the debate, when the matter was raised last 
year in the House of Lords, the proposal to construct 
a barrage anywhere in the Lower Thames is not 
regarded with favour either by the Minister of Trans- 
port, the Minister of Health, or the President of the 
Board of Trade ; and the objections to the scheme of 
the Port of London Authority itself are well known. 
The project for constructing a barrage has for years 
past been urged with some persistence by a body 
known as the Thames Barrage Association, and it has 
recently received the support of Lord Desborough. 


The Mersey. 


The Mersey Docks and Harbour Board decided in 
June to proceed with a scheme for improving the 
docking facilities for the coastwise trade of the port 
at a cost of about £732,000. The proposals include the 
construction of a new deep-water river entrance lock, 
450ft. long by 65ft. wide, at the west side of the West 
Waterloo Dock. This will enable ships drawing up 
to about 17ft. of water to enter and leave the dock at 
practically any state of the tide instead of, as at 
present, at and near the time of high water only. 

The Manchester Ship Canal Company, in the course 
of the summer, accepted delivery of a floating crane, 
which forms an important addition to the mechanical 
equipment of the port of Manchester. The crane, 
built by the firm of Werf Gusto, of Schiedam, is 
capable of lifting a lock gate weighing 250 tons and 
has a similar capacity when used for salvage opera- 
tions; [when in use for cargo lifting it has a maximum 
capacity of 120 tons. The pontoon when unloaded has 
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a displacement of 1150 tons, its overall length is 
147ft., and the width 44ft. 

November 11th, 1937, was the fiftieth anniversary 
of the turning of the first sod of the canal by Lord 
Egerton of Tatton, at that time the chairman of the 
Canal Company. It was not until January, 1894, 
that the canal was opened for traffic. 


The North-East Coast and Humber Ports. 


The Tyne Improvement Commissioners brought 
into service in June the new riverside berth near the 
Albert Edward Dock entrance at North Shields. The 
quay, which cost £40,000, is 400ft. long and is a part 
of the improvements made in recent years at North 
Shields for the accommodation of Norwegian passenger 
and cargo traffic, upon which the Commissioners have 
spent approximately half a million pounds. 

The plans of the Commissioners for further develop- 
ments in the vicinity of Tyne Dock and for the re- 
modelling of Tyne Dock itself are approaching com- 
pletion. It will be remembered that, as a result of 
negotiations carried on over a’ period of several years, 
the Commissioners agreed to purchase the Tyne Dock 
property from the London and North-Eastern Rail- 
way for £600,000, Of this sum, £150,000 was pro- 
vided from funds at the disposal of the Special Area 
Commissioner. Parliamentary powers to implement 
this agreement were obtained in 1936, and the actual 
transfer of the dock property to the Commissioners 
took place on May Ist, 1937. The Commissioners’ 
plans make provision for a considerable programme of 
reconstruction and re-equipment in the dock itself, 
as well as for the construction of a riverside quay 
near the dock. The river channel from the sea to 
Tyne Dock and the new quay is to be dredged to a 
depth of 35ft. as a minimum at low water. 

The report of the Royal Commission on Local 
Government in the Tyneside Area was issued in 
March. The Commissioners, whose Chairman was 
Sir Angus Scott, recommended that one authority 
only, the Tyne Improvement Commission, should be 
in control of the docks, quays, wharves, &c. in the 
river Tyne, with the sole exception of the Fish Quay 
at North Shields, and that the Commissioners should 
be possessed of compulsory powers to acquire existing 
facilities now belonging to local authorities or in 
private ownership. 

The new mill, which has been under construction 
for some time past on the riverside at Newcastle, for 
Spillers, Ltd., is expected to be finished early in 1938. 
The silos, already completed, are designed to store 
over 150,000 quarters of grain, and ships’ cargoes 
can be despatched at the rate of 150 tons per hour. 
It is said that this riverside structure of twelve floors 
is the highest mill building in the world. 

The London and North-Eastern Railway began 
early in the year an extension of the facilities for the 
handling of timber at the Victoria Dock, Hull. Three 
new berths are being provided on the north-east side 
of the dock where an additional 300ft. of quay is 
being constructed. The quay has a width of about 
40ft., and is equipped for the rapid handling of sawn 
timber from ship to railway trucks. An additional 
storage area with road and rail access has been laid 
out on the site of Earls’ shipyard, which was closed 
in 1932, and was subsequently purchased by the 
railway company. The new sidings and standage in 
the old shipyard will provide accommodation for an 
additional 620 timber bogies. All this work is now 
nearing completion. 

The extensions of the railway company’s fish docks 
at Hull and Grimsby, to which we made reference in 
our annual review of a year ago, are now in course of 
construction. At Hull the extension of the St. 
Andrew’s fish dock at a cost of £750,000 and at 
Grimsby the construction of a new quay and a two- 
storey fish market on the south side of No. 2 Fish 
Dock are in progress. When the Grimsby works are 
completed, an additional area of about 100,000 square 
feet of market accommodation will be available for 
the fish trade. 

The Blyth Harbour Commissioners completed the 
dredging of the new tidal basin of 5 acres in the river 
Blyth to a depth of 24ft. at minimum low water. 

Seaham Harbour, the coal port on the coast of 
Durham, was closed for seven weeks during the 
summer while new dock gates were being erected in 
the dock entrance. 


Southern Ports. 

The Southern Railway Company, having in 1936 
completed the train ferry dock at Dover, has come 
to the end of its programme of major capital works at 
its terminal ports. The most important expenditure 
by the company in 1937 on its port works was on the 
equipment of the Southampton quays. Minor works 
were carried out in some of the smaller ports used 
by the railway company, such as_ Portsmouth, 
Shoreham, Bridgewater, and in the Isle of Wight, 
in connection with the provision of additional 
wharfage accommodation. 

The Southampton Harbour Board has undertaken 
the further dredging of the deep-water channel 
between Cracknore Bay and Hythe at a cost of 
£76,000. The channel is to be deepened to a minimum 
of 36ft. at low water. 

The project of converting Langstone Harbour into 
a seaplane base, which has been under consideration 
by the Portsmouth City Council for several years, 
was brought to a head in the course of the summer 





when the City Council decided to take steps to obtain 
parliamentary sanction to the scheme. When, how- 
ever, the plans for closing the harbour and for carry- 
ing out other works which form a part of the project 
came before the City Council in November, the resolu- 
tion approving the parliamentary Bill was lost by a 
small majority, and the matter is therefore for the 
time being in abeyance. The complete scheme was 
estimated to cost £1,348,000, towards which the Air 
Ministry had offered to contribute £600,000. The 
Air Ministry has since intimated to the City Council 
that it is prepared to reopen negotiations with the 
object of securing the co-operation of Portsmouth in a 
scheme for the provision of a seaplane base, to which 
both the Ministry and Imperial Airways, Ltd., attach 
much importance. The project comprises the closing 
of Langstone Harbour against tidal water by the 
construction of a main barrage at the sea entrance 
and subsidiary barrages in the channels which connect 
Langstone Harbour with Portsmouth and Chichester 
Harbours respectively. The water area to be so 
enclosed has an extent of more than 5 square miles. 
A part of this area would be reclaimed for use as an 
aerodrome and the remainder would form a basin for 
seaplanes, of between 3 and 4 square miles area 
having a constant water level. . 

The Falmouth Docks and Engineering Company 
completed in November the building of a new dry 
dock measuring 550ft. in length by 75ft. width in 
the entrance. The dock has been made on the site 
of a small dock which had become obsolete. This 
addition to the ship-repairing facilities of the port 
brings the number of modern dry docks now available 
up to four, the largest of which measures 750ft. 
by 88ft. A new wharf 600ft. long projecting into 
the harbour from the western arm of the port works 
was also completed in the course of the autumn. 
The improvements recently carried out by the 
owners of the docks also include the dredging of over 
6,000,000 tons of material from the inner harbour, 
the provision of oil storage facilities, and the equip- 
ment of the wharves and dry docks with modern 
cranes. 

The Admiralty are carrying through an enlarge- 
ment of No. 10 dry dock at Devonport which is 
being widened so as to make it capable of accom- 
modating the largest capital ships inthe Navy. The 
cost of the work is expected to be over half a million 
pounds. 


Bristol Channel and South Wales Ports. 

The Port of Bristol Authority in September decided 
to apply for statutory powers to carry out an exten- 
sion scheme at the municipal docks at Avonmouth 
estimated to cost £830,000. The proposed works 
comprise an extension of the eastern arm of the 
Royal Edward Dock, and the building of additional 
berths in the western arm, which is used as an oil 
basin. It is also proposed to acquire an additional 
area of 188 acres of land to the north of the Royal 
Edward Dock which is to be utilised for wagon 
standage and future extensions. 

The traffic returns of the Bristol Channel and 
South Wales ports, including all the G.W. Railway 
ports and Avonmouth, showed a marked increase 
during the year. The final figures for 1937 are not 
yet available ; but for the first ten months of the 
year alone the exports of coal from the G.W.R. 
doeks showed an increase exceeding 3} million tons 
over the corresponding figures for 1936. 


Scotland. 

The Clyde Trustees authorised the expenditure 
of £70,000 on further deepening and widening of 
the river Clyde in anticipation of the launching 
and passage down the river of “‘ No. 552,” the sister 
ship to the ‘Queen Mary.” The trustees are now 
engaged on the reconstruction of the Lancefield 
Quay, improvements at the Kelvinhaugh wharf, 








and the extension of the Meadowside granary. The 
total cost of the capital works now being constructed 
by the trustees amounts to nearly £300,000. 


Ireland. 

The Galway Harbour Commissioners accepted 
early in the year a tender for the enlargement of 
the port works to which we made reference in our 
last annual review. It was not until the late autumn, 
however, that the works were actually begun. The 
contract is in the hands of a group of French firms 
which tendered under the name of Associated Con- 
tractors (Ireland). The work comprises the deepening 
of the approach channel; including a large quantity 
of rock excavation, and the widening and deepening 
of the entrance to the enclosed dock. The work 
is not likely to be completed before the end of 1939. 


Other Ports of the United Kingdom. 

The L.M.S. Railway Company approved the 
expenditure of £40,000 on the construction of a new 
slipway at Fleetwood which will have a deadweight 
capacity of 1050 tons. The new slipway will be 
both longer and of greater capacity than any of the 
three slipways at present available in the port for 
the use of the fishing fleet. We described in our 
issue of September 3rd, 1937, the six coal-bunkering 
conveyors for the use of the fishing fleet which the 
railway company brought into service at Fleetwood 
towards the end of 1936. 

Vickers-Armstrongs, Ltd., secured an additional 
1500ft. of dock frontage in the Buccleuch Dock, 
Barrow-in-Furness, and is constructing additional 
wharves which will increase the fitting-out berthage 
of the company, situated within the closed docks, to 
nearly 4000ft. 

The Whitehaven Harbour Commissioners at the 
end of the year invited tenders for the reconstruction 
of the entrance to the Queen’s Dock and other works 
estimated to cost £30,000. Financial assistance to 
enable this work to be undertaken was given from 
the Special Areas Fund by the District Commissioner. 
Financial assistance was offered by the Commissioner 
for Special Areas to enable the Maryport Harbour 
Commissioners to recondition and improve their 
harbour works which have in recent years, owing to 
neglect, fallen into a state of disrepair. 


Inland Waterways of the United Kingdom. 

Mr. George Cadbury, in a paper read before the 
Institute of Transport on December 14th, on * The 
Economic Future of Canals,” put forward a plea 
for the further development of inland water transport 
by the Ministry of Transport. He instanced the 
river Weaver as an outstanding example of the - 
efficient working of an inland waterway and urged 
that similar standards to those found on the Weaver 
should be applied to such rivers as the Severn, 
Trent, and the Yorkshire Ouse, which form natural 
connections between seaports and important inland 
industrial districts. ; 

The Grand Union Canal Company announced in 
August that negotiations had been completed for 
the establishment of a new service between the 
Regent’s Canal Dock and Antwerp which would be 
worked in close collaboration with the canal com- 
pany’s fleet of motor canal craft plying between the 
Port of London and the Midland industrial areas. 
The waterborne traffic of the Grand Union Canal 
Company in 1936 amounted to nearly 14} million 
tons, the highest figure reached since 1930. On the 
other hand, the L. and N.E. Railway is endeavouring 
to get rid, in one way or another, of two of its canals 
now in an almost disused state and derelict condition, 
namely, the Pocklington Canal in Yorkshire and 
parts of the Nottingham Canal. The L.M.S. Railway 
Company likewise proposes to abandon the Cromford 
and the Shropshire Union canals. 

(To be continued.) 








Aeronautics in 1937. 


No. II. 


(Continued from page 5, January 7th.) 


Aero-Engines. 


MPORTANT developments in aero-engine design 
occurred during the year. Large numbers of 
engines capable of using to advantage the high- 
octane fuels at present employed by the Royal Air 
Force were made and delivered. Progress was made 
with the sleeve valve engine, which is now in pro- 
duction in sizes up to 1375 H.P., as will be noted below 
in our reference to the Bristol fourteen-cylinder 
**Hercules”’ engine. The Rolls-Royce ‘“ Merlin” 
engine, to which we also make reference in the follow- 
ing notes, is a notable production in the field of liquid- 
cooled engines. It is capable of delivering 1050 H.P. 
at 16,000ft. and is the most powerful liquid-cooled 
aero-engine in production in the world. It is of 
interest to note that it develops its high output from 
the comparatively small cylinder capacity of 27 litres. 
Other British high-powered aero-engines also develop 
between 35 and 40 H.P. per litre of cylinder capacity. 





In one exceptional case, that of the Napier “ Dagger,” 
the output reaches nearly 50 H.P. per litre. 

Another important development is the production 
of aero-engines with two-speed superchargers. This 
development is exemplified by the Bristol “‘ Pegasus ” 
XVIII and the Armstrong Siddeley “ Tiger”’ VIII 
engines, to which reference is made below. The two- 
speed supercharger enhances the advantages to be 
gained from the use of controllable pitch airscrews 
and has resulted in a very considerable gain in per- 
formance in the case of machines formerly fitted with 
single-speed supercharger engines. 

Developments also occurred in low-powered aero- 
engines, the characteristics of which have now been 
so greatly improved that it is possible to run a 
130 H.P. engine for a thousand hours between over- 
hauls. A noteworthy achievement effected during 
the year with a low-powered engine was Flying 
Officer Clouston’s flight from London to Cape Town 
and back. The engines used on this occasion were 
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two de Havilland “ Gipsy-Six ”’ series I] of 200 H.P., | performance of which is required to reach a maximum 


driving two-position controllable pitch airscrews. 


at a height of about 15,000ft. Cooling is effected by 


Rolls-Royce.—In our preceding article reference | means of ethylene glycol, a medium which permits the 


was made on several occasions to the Rolls-Royce | maintenance 
a considerable | between it and the surrounding air than does water 


**Merlin” engine. Until recently 


of a higher temperature difference 


of flight. The coolant is cireulated by a centrifugal 
pump designed to operate under high temperature 
conditions and mounted beneath the gear wheel case. 

The supercharger boost pressure is controlled by 
automatic servo-equipment operated from the pres- 

















BRISTOL 


measure of secrecy was preserved regarding this 
engine, but it is now permissible to give some 
particulars of it in the form known as Mark II. The 
Rolls-Royce “Merlin” is a_ fully supercharged, 


“MERCURY ’’'—SHADOW FACTORY - ENGINE 


BRISTOL 


and therefore allows a considerable reduction in the 
radiator and consequently reduces the drag. In 
order to realise the minimum amount of drag while 
preserving adequate cooling a system of low velocity 


** PEGASUS "’ 


ENGINE WITH TWO-SPEED BLOWER 
sure side of the supercharger. This equipment, work- 
ing through a differential linkage, acts to limit the 
throttle opening to that value which gives the maxi- 
mum power permitted at any given altitude, and 




















FRONT AND REAR END VIEWS OF THE ROLLS-ROYCE 1050 H.P. 


geared twelve-cylinder engine with its cylinders 
arranged in two banks forming a vee. The cylinders 
are 5-4in. in diameter by 6in. stroke. It is at present 
being fitted to all classes of military aircraft from high- 
speed fighters to medium and heavy bombers, the 


ducted cowling has been evolved. The radiator is 
enclosed in a pressure cowl, the flow of air through 
which is controlled by an adjustable flap in the rear. 
As a result the coolant temperature, it is claimed, can 
be controlled to the desired value under all conditions 


““MERLIN"’ 


thereby protects the engine from damage caused by 
overboosting. The carburetter is provided with an 
automatic and a two-position mixture control device, 
which is actuated by aneroids in chambers open to the 
atmosphere and the supercharger delivery pressure. 
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Should an aneroid fail the mixture is automatically 
returned to the full rich strength in order to prevent 
damage to the engine by running it on a very weak 
mixture. In addition, if the engine is overboosted 
while the cruising control is in the weak position, the 
power jet is automatically opened to the full rich 
position. An accelerator pump with a delayed action 
is coupled to the throttle controls and ensures 
positive and rapid acceleration. To prevent any 
possibility of the throttles freezing, the scavenge 
return oil is circulated through the hollow throttle 
valves, a by-pass being incorporated in the system to 
avoid damage resulting from excessive pressures. 
The engine is fitted with twin fuel pumps and dual 
ignition by means of two twelve-cylinder magnetos, 
which are screened to avoid radio interference. 
Standardised accessories to operate in conjunction 
with the engine include high and low-pressure air 
compressors, hydraulic pump for retractable under- 
carriage control, electric generator, hydraulic pump 
for gun turret operation, gun synchronising gear and 
electric and hand turning gear. 

The engine has a net dry weight of 1325 lb. and a 
maximum power rating of 1050 B.H.P. at 3000 r.p.m. 
This maximum power is developed at an altitude of 
16,000ft. At 12,000ft. the rated horse-power is 
990 and the speed 2600 r.p.m. The engine has a reduc- 
tion gear ratio of 0-477 and a rated boost pressure 
of 62lb. ‘Two end views and a side view of the 
engine are reproduced herewith and on page 52. 

The de Havilland “Gipsy” Engines.—Among the 
smaller aero-engines now being produced in quantity 
in this country, the “Gipsy” series made by the 
de Havilland Aircraft Company, Ltd., continued to 
be developed during the year. A prominent member 
of the family is the “‘ Gipsy ” Six, Series II, which, 
like all the company’s engines, has the cylinders 
inverted, arranged in a line and air cooled. The illus- 
tration of this engine which we reproduce shows it 
fitted with a controllable pitch airscrew. In this form 
it has a rated output of 205 B.H.P. at 2400 r.p.m., 
and weighs complete but without the airscrew 
485 lb. During the year the company produced 
another development of the “Gipsy” series, the 
“Gipsy” Twelve, which, as its name implies, has 
twelve cylinders. The cylinders are air-cooled and 
arranged in two inverted lines forming a vee. The 
engine is geared and supercharged, and has an output 
of 500-550 B.H.P. 

The Hamilton controllable pitch airscrew, which 
the company produces at its Edgware airserew factory, 
is made in sizes to suit all types of engine, from the 
smallest to the largest. It is designed for constant 
speed operation with automatic pitch variation, sub- 
ject to a master control. If the constant-speed 
governor is omitted a control is provided which gives 
a choice of two pitch positions, a fine pitch for 
taking-off and climbing and a coarse pitch for high- 
speed cruising. The pitch varying mechanism makes 
use of the engine lubricating oil pressure to move the 





blades into fine pitch. Centrifugal force returns them 





The engines are noteworthy in one way for the 
manner in which advantage has been taken in their 
design of modern metallurgical developments. The 
cylinders are machined from steel forgings, the 
cylinder heads and the pistons are of Y alloy, the 
valve gear-box cover is of electron metal, and the 
connecting-rods are ‘ Hiduminium”’ forgings. In 
the ‘‘ Minor” the crank case is an electron casting, 
and the induction manifold, in three parts, consists 
of a central heater muff portion formed of an “* Alpax ” 
casting with two steel branch pipes. In the ‘‘ Major ” 




















D.H. ‘Gipsy’? SIX ENGINE WITH C.P. AIRSCREW 


the crank case is an aluminium alloy casting and 
the induction pipe is a single alloy casting. The 
larger engine is fitted with a B.T.H. inertia starter 
driven by a small electric motor. When the starter 
button is pressed the starter speeds up and auto- 
matically engages with the crankshaft at a pre- 
determined speed. 

The Napier “‘ Rapier” and “ Dagger”? Engines.— 
The “‘ Rapier” air-cooled engine made by D. Napier 
and Son, Ltd., in its latest, or Series VI, form, is 
rated to develop 370 B.H.P. at 4750ft. altitude 
and has a maximum output of 395 B.H.P: at 6000ft. 


’ 





rods to the pistons of the corresponding cylinders in 
the lower bank, with a reversed order of connection 
for the forked rods. Between the crankshafts and 
airscrew shaft reduction gearing of 0-39 to 1 ratic 
is interposed. The cylinders are machined from 
steel forgings, the cylinder heads are of aluminium 
alloy, and the crank case is of magnesium alloy. 
At the rear end of the engine a supercharger of the 
centrifugal fan pattern is fitted. The impeller of 
this supercharger is driven from an extension of the 
airscrew shaft through layshafts and spur gearing. 
A friction disc clutch provides protection against 
the effect of a sudden change of speed. The boost 
pressure is automatically controlled. In the dry 
condition the engine weighs 713 lb. 

The Napier-Halford ‘‘ Dagger ’’ engine has twenty- 
four cylinders arranged in H formation in four banks 
of six each. During the year a re-designed version 
of this engine was exhibited in public for the first 
time. In this re-designed engine, known as the 
** Dagger ’’ E 108, the supercharger is of the double- 
entry pattern, and provision is made for fitting a 
Hamilton controllable-pitch airscrew. In addition, 
the fin area on the cylinders has been increased 
and the airscrew shaft has been raised to permit the 
use of an airscrew of increased size. Particulars 
concerning the performance of this engine may not 
yet be published. In a somewhat earlier version, 
the “ Dagger”? III, the rated output at 3500ft. 
altitude is 725 B.H.P., the maximum power of 
805 B.H.P. being developed at 5000ft. Many of the 
details of the “ Rapier ”’ design are repeated in the 
‘“* Dagger.” The crank case—and also the pistons— 
is, however, of aluminium alloy. The engine in 
the dry state weighs 1305 lb., or 1-62 1b. per brake 
horse-power at maximum output. ‘Lhe “ Dagger” 
E 108 engine is illustrated on page 52. 

The Bristol Company’s Engines.—Among the engine 
activities of the Bristol Aeroplane Company, Ltd., 
mention must be made of the production in very 
large numbers of the “ Pegasus” and “ Mercury ” 
designs for the Royal Air Force and for the air forces 
of many foreign countries. Both these engines are of 
the poppet valve type, each having nine radial air- 
cooled cylinders and developing round about 900 
B.H.P. The “ Mercury ” engine deserves particular 
mention, as it is the type on the production of which 
the “‘ shadow ”’ factories established by the Govern- 
ment are exclusively concentrating. The company 
continued to produce the “ Perseus” sleeve valve 
nine-cylinder air-cooled engine, which is capable of 
developing a maximum of 815 B.H.P. at ground level 
and with a medium degree of supercharging can 
develop a maximum power of 890 B.H.P. at 7000ft. 


for a period not exceeding five minutes. The 
* Aquila”’ is another nine-cylinder sleeve valve 
engine produced by the company, which is of 


particular interest in connection with fast civil 
transport machines. The diameter of this engine is 
only 46in., but its output in the latest ratings is not 
yet available for publication. 
































BLACKBURN 150 H.P. “CiRRUS*’ 


to the coarse pitch setting when the oil pressure is 
released. The total arc of movement of the blades 
may be anything from 9 deg. to 20 deg. 

The Blackburn ‘‘ Cirrus”? Engines.—Another series 
of small aero-engines which has continued to be 
developed is the “Cirrus” design made by the 
engine department of Blackburn Aircraft, Ltd. This 
series at present consists of two members, the 
‘* Minor,” of 82-90 B.H.P., and the ‘‘ Major,” of 
138-150 B.H.P. Both sizes are of the inverted, 


MAJOR ENGINE 





air-cooled in-line pattern, and each has four cylinders. 


It is a sixteen-cylinder engine with the cylinders 
arranged in four lines in the form of a letter H. 
The object of this arrangement is to secure as small 
a frontal area as possible. There are two four-crank 
crankshafts. For each crank there is a forked 
connecting-rod in which a lead-bronze-lined steel 
bearing shell is fixed and a plain rod which oscillates 
on the outside of the bearing shell. The first and 
third plain rods, counting from the rear, are con- 
nected to the pistons of the corresponding cylinders 
in the upper bank, and the second and fourth plain 





NAPIER 395 H.P. “RAPIER’’ 16-CYLINDER ENGINE 


Yet another sleeve valve engine is now being pro- 
duced by the Bristol Company. This is the fourteen- 
cylinder radial air-cooled ‘‘ Hercules,” which is 
stated to be the most powerful aero-engine made in 
this country which so far has passed the official type 
test. This engine, with medium supercharging, 
develops 1290 B.H.P. for taking off and 1375 B.H.P. 
at 4000ft. altitude. After two years of development 
work this engine is now undergoing flight trials in an 
existing aeroplane which has been modified to enable 
it to utilise the very great power of the engine and 
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which has béen equipped with an elaborate range of 
test instruments in order that it may be used as a 
“flying test bed.” The machines in which 
‘““Hercules”’ engines will be _ fitted as the 
standard power unit are not yet ready for flight. 
Two views of the ** Hercules ** engine will be found on 
page 52. 

A development of the ** Pegasus’ engine, known 
as ‘* Pegasus XVIII,” is of interest in that it is fitted 
with a two-speed blower. Using the medium super- 
charged ratio, this engine can develop 980 B.H.P. for 
taking off and 940 B.H.P. at 6500ft. At 9500ft., 
with the same blower still in use, the output is 
840 B.H.P. At this altitude the high supercharged 
ratio may be brought into use. Thereafter the output 
rises as the altitude increases until at 17,750ft. the 
engine is developing 900 B.H.P., or only 80 H.P. less 
than its output at ground level. As the height 
increases still further the engine output falls off again 
until at 30,000ft. it is down to 560 B.H.P. All these 
figures represent the maximum outputs which may be 
realised during level flight for periods not exceeding 
five minutes. The outputs which may be maintained 
for indefinitely prolonged periods of level flight or for 
climbing follow a similar but lower trend. The engine 
has a diameter of 55-3in. and in the dry state weighs 
1110 lb. 

Armstrong Siddeley Engines.—The family of aero- 
engines made by Armstrong Siddeley Motors, Ltd., 
covers a wide range of power. The members of the 
family and their approximate horse-powers are :— 
‘** Genet,” 150; ‘ Lynx,” 215; ‘* Cheetah,” 310; 

Panther,’ 700: ‘* Tiger,” 800. All these engines are 
of the radial air-cooled type, the three lower-powered 
having seven cylinders and the two higher-powered 
fourteen cylinders. Structurally they have much in 
common. The crank case is a machined heat-treated 
aluminium forging and houses a one-piece nickel- 
chrome steel crankshaft carried in two roller bearings 
and fitted with two balance weights. The cylinders 
are steel barrels screwed and shrunk into aluminium 
alloy heads, the barrels and heads being additionally 





secured by drilled locking rings. Nickel-chrome- 


manganese valve seats and sparking plug adaptors 
are screwed and shrunk into the cylinder heads. The 
valves are tipped with stellite and in most cases the 
exhaust valves are sodium cooled. The valves are 
operated by push rods and rockers, the push rods 
being actuated by tappets, the rollers of which run 
on a two or four-track cam having four lobes per 
track. The cam drum is driven from the crankshaft 
at one-eighth the engine speed. Adjustment of the 
valve clearance is effected by means of an excentric 
on the rocker fulcrum pin. The pistons are of 
aluminium alloy and have floating hollow gudgeon 
pins, which are retained in position by “ circlips ” 
sprung into the outer ends of the piston bosses. 
On the rear cover the magnetos and auxiliary units 
are mounted together with the engine starter. The 
starter may be operated either by a crank handle or 
an electric motor and turns the crankshaft by means 
of reduction gearing and a self-engaying jaw. A 
slipping clutch is incorporated in the starter drive to 
prevent damage by backfire. The carburetter 
supplies the mixture through a heater box. 

On those engines which are supercharged the induc- 
tion casing is separated from the crank case by a 
diaphragm plate and houses a geared fan. A spring 
drive between the crankshaft and the fan damps out 
torsional oscillations from the fan gears. Acceleration 
and deceleration loads are absorbed by slipping 
clutches in the fan driving gears. A variable datum 
boost and an automatic mixture control are fitted to 
all the supercharged engines. 

Among recent developments the ‘Tiger VIII” 
engine is of particular interest. It is fitted with a 
two-speed supercharger, which, especially when used 
in conjunction with a variable-pitch airscrew, has a 
very great influence on fuel economy and provides 
increased power and a higher “‘ ceiling” for the air- 
craft. The ‘‘ Tiger VIIL”’ engine on lower super- 
charger gear provides a maximum take-off power of 
918 B.H.P. at sea level and an output of 862 B.H.P. at 
6600ft. On high supercharger gear it develops 
782 B.H.P. at 15,000ft. We illustrate-this engine on 


page 52. 
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(Continued from page 32, January 7th.) 


Traction. 

ECHNICALLY, the year 1937 does not seem to 

have brought any very notable changes in electric 

traction practice, although progress in the use of Meta- 
dyne equipments by the London Transport Board is 
noteworthy. Trains fitted with these equipments 
running in regular service have met expectations, 
and during the period under review the Metropolitan- 
Vickers Electrical Company was engaged on the 
manufacture of fifty-two Metadyne train units. 
The application of the system by the Board to 
modified locomotives for tunnel construction is 
the latest use to which the scheme has been put, 
and is interesting in that power can either be drawn 
from a battery on the locomotive or from the 600-volt 
collector rail which supplies the charging current 
when it is in service. 

The electrification of the Central Brazil Railway, 
for which the Metropolitan-Vickers Company was 
responsible, was put into commercial service in the 
presence of the President of the Republic on July 10th. 
The electrification of the suburban services of the 
Polish railways was also completed. Trolleybus 
and electric tramway equipments kept the depart- 





ments concerned busy, and at the company’s Atter- 


cliffe works three standard battery vehicles were 
improved and brought into line with modern 
requirements. : 

In connection with the Manchester-Sheffield-Wath 
electrification scheme important contracts were 
placed with. British Insulated Cables, Ltd., for over- 
head line equipment to the value of about £1,000,000, 
and-with the Metropolitan-Vickers Electrical Com- 
pany for complete electrical equipments for seventy 
locomotives, representing about £550,000. The 
section covered by the electrified scheme embraces 
the main line between Manchester and Sheffield, 
together with the branch line to Wath-on-Dearne, a 
total of 75 route miles in all. A D.C. pressure of 
1500 volts is to be used. Although electrie loco- 
motives for this pressure have not in general pre- 
viously been used in this country, the Metropolitan- 
Vickers Electrical Company has had extensive expe- 
rience in the construction of equipments for railways 
working at this and higher pressures abroad. The 
seventy locomotives ordered are for mixed traffic 
service and will be of the four-axle double-bogie type. 
Their weight is estimated at 80 tons and their hourly 
rating will be approximately 1850 H.P. Mechanical 
parts comprising the underframes, bogies, and super- 
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structure will be built in the railway company’s 
own works, It is anticipated that the mixed traffic 
locomotives will be able to handle all classes of traffic 
except the express passenger trains, for which a small 
number of electric locomotives of the express type 
will be required. 

A new traction motor of small overall height was 
produced by the General Electric Company for the 
London ‘Transport Board for high-speed tube stock, 
and 812 motors of this type are being made. Remote- 
controlled traction equipments with full automatic 
acceleration are being made for the Glasgow subway, 
six constructional battery locomotives for the 
London Transport Board, and trolleybuses for that 
body and other undertakings at home and abroad, 

Besides working on the exclusive running con- 
tract for traction equipment for the Southern 
Railway, the English Electric Company is re- 
equipping the L.M.S. Liverpool—Southport lines, 
For the New Zealand Government Railway _ it 
is constructing a number of main line express 
locomotives, and six complete trains, each com- 
posed of motor and trailer coaches for suburban 
traffic. For the Ceylon Government railways, three 
four-coach articulated oil-electric trains are being 
built. Other jobs in hand consist of ninety-nine 
railcars for the Buenos Aires Great Southern and 
Western railways, and A.E.C. English Electric 
trolleybuses. 

Covering the supply and erection of control and 
auxiliary equipment for more than 800 motor 
coaches and the wiring of a number of trailer coaches, 
a contract awarded to the British Thomson-Houston 
Company by the London Transport Board is valued 
at over one million pounds. Another job for the 
same body includes the supply of ten and the erection 
of twenty-five motor coach equipments for the 
District Line. Progress was made on orders pre- 
viously received from the L.M.S. Railway for nineteen 
four-motor equipments with electro-magnetic control, 
and from the L.N.E. for the modernisation of equip- 
ments on nineteen two-car train units supplied in 
1920 and now used for the electrified South Shields 
line. For the L.M.S. Railway the B.T.H. Company 
is also manufacturing electrical equipment for special 
brake coaches used in connection with the testing 
of steam locomotives. Axle-driven A.C. generators 
with their fields controlled by Thyratrons will provide 
the braking effort. 

Work proceeded steadily on the electrification 
of the Southern Railway Company’s system, for 
which the B.T.H. Company supplied the total number 
of high-speed circuit breakers required for the year. 
As a result of further electrification in hand, it is 
supplying an additional 123 equipments, which 
brings the total number of B.T.H. breakers to over 
1050. Trolleybus, tramway, and battery vehicle 
equipments were also made, and an automatic 
sectionalising switch for the overhead lines of tram- 
ways and trolleybus systems developed. 

A Journal note in this issue gives further details 
of railway electrification progress. 


Research. 

How impossible it is to convey anything approach- 
ing an adequate idea of the work of the British Elec- 
trical and Allied Industries Research Association in a 
small compass can be gauged from the fact that the 
programme of the researches in hand containing only 
explanatory headings under which research is being 
conducted extends to 30 pages. One of the 
important researches was a complete investigation of 
surge phenomena in relation to the grid and the 
various protective and alleviating devices now avail. 
able. Assisted by investigations at the National 
Physical Laboratory and followed by investigations 
in the field, the Association obtained a large 
amount of valuable information. New devices 
and methods were suggested, and arrangements 
made for experiments to be conducted with them on 
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an adequate scale. An important factor in the safe- 
guarding of supply systems is the attenuation of 
surges in the lines. As only surges originating in 
close proximity to vulnerable plant are serious, a 
knowledge of the degree of attenuation to be expected 
is important in determining what length of line in the 
vicinity of sub-stations should be given special 
attention as regards protection by earth wires or 
other means. Attention was paid to this aspect of 
protection against high voltage surges, and recom- 
mendations regarding the length of line to be accorded 
special protection made. Owing to the large element 
of chance and uncertainty associated with lightning 
strokes, the study of the incidence of lightning and 
its characteristics as met with on the grid has proved 
as difficult as was expected. With improved equip- 
ment now available, however, time should favour the 
chance of getting the records of lightning sought by 
the C.E.B. Meanwhile, consideration is being given 
to supplementing the tests in a more favourable 
locality. Besides many other matters receiving 
attention is the behaviour under surge conditions of 
cables, insulators, &c. 

Recent work done at and extensions to the Wembley 
laboratories of the G.E.C. were described in THE 
ENGINEER as recently as November 5th, and the 
new rectifier works, in which rectifiers are made and 
problems relating to them investigated, in our issue 
of November 26th. The Wembley laboratory exten- 
sions were necessary on account of the increased 
research and development work on illumination in its 
various branches. Similarly, at Eastleigh, a new 
works laboratory has been established to deal with 
telephone cable problems. In co-operation with the 
G.E.C, telephone works, the television section of the 
company’s research laboratories developed three new 
television receivers, which were demonstrated at the 
Wireless Exhibition held at Olympia in August. For 
receivers, new cathode ray tubes were also developed, 
and much other work in the lighter branches of elec- 
trical engineering was undertaken. 

Research and lighting development work done by the 
British Thomson-Houston Company related, among 
other things, to Merera and Sodra electric discharge 
lamps. With the 80 and 125-watt Mercra lamps 
added to the others early in the year, the combined 
range of the two types is now comprehensive, begin- 
ning with the 50-watt Sodra lamp and going up to 
the 400-watt Mercra lamp. Apart from these addi- 
tions, the lamps have improved electrically and 
mechanically, and in some cases the efficiency has 
been increased. Other B.T.H. research and develop- 
ment work related to television, photo-voltanic cells 
and rectifiers. New television cathode ray tubes were 
developed with the object of reducing size and improv- 
ing sensitivity. 

Confining ourselves to some of the Metropolitan- 
Vickers researches of an electrical nature, it may be 
recorded that the search for improved insulating 
materials continued, and the scope of asbestos was 
widened by new forms of processing. The method of 
insulating conductors by a tubular covering of cellu- 
lose acetate was perfected and is now employed in the 
shops. While still in the experimental stage, a process 
for densifying impregnated timber is yielding satis- 
factory results. Although the material was originally 
intended for switchgear pull-rods, it is believed to 
have a wide range of application in- other fields. 

Investigational work on transformers included the 
examination of thermal dissipation and of the forces 
in the windings of core type transformers under short- 
circuit conditions. A new type of pressure recorder 
evolved is for the measurement of oil pressure 
developed in the explosion pots of large oil circuit 
breakers. 

The equipment of the Metropolitan-Vickers high- 
voltage laboratory was reorganised during the year 
by the substitution of a 10,000 micro-microfarad 
20 10%-volt impulse generator for the smaller one 
previously in use, which has been adapted for use as 
a wave front control condenser and capacitance 
potential divider. A non-linear resistance material, 
known as Metrosil, was produced, primarily for use 
in a lightning arrester, but other applications are 
being investigated. 


Post Office Work. 


Much additional work had to be done by the 
Post Office Engineering Department in consequence 
of the Coronation. Increased telephone facilities, 
both for visitors and Press representatives, were 
provided, particularly for communication with the 
Dominions and other countries. Special facilities 
were made available for the fire brigade and military 
authorities. To meet the anticipated increase in 
London local traffic, some 10,000 junctions were 
added between October, 1936, and April, 1937. 
Telephone exchange equipment contractors supplied 
at short notice 3200 switches, 16,000 banks, and 300 
relay sets for the various exchanges affected. 

The estimated value of contracts for engineering 
plant was £10,000,000, an increase of approximately 
£3,700,000, or 59 per cent. over the value of contracts 
placed during 1936. The number of telephones 
installed during the year was the largest in the 
history of the Post Office. Approximately 440,000 
new instruments were connected as compared with 
416,000 in 1936. 

A new type of receiver with a greatly improved 





frequency response is expected to give much better 
reception than usual. Deaf-aid equipment, conference 
sets, and loudspeaking telephones were improved. 
That the time service by the “ speaking clock” 
is proving popular is shown by the fact that the 
weekly calls now made aggregate about 350,000. 
It has been decided to extend the service by means 
of trunk lines to provincial centres. The scheme 
designed by the Post Office and introduced in the 
Folkestone area in 1935 for giving to subscribers 
dialling a number a verbal announcement “line 
engaged ” by means of automatic apparatus is to be 
given a trial on a more extensive scale. 

On June 30th, a special emergency telephone call 
service was established in London. When “ 999” 
is dialled special attention is given to emergency 
calls for fire brigades, police, ambulance, &c. Con- 
sideration is being given to extending the service 
to the Greater London area and eventually to the 
rest of the country. Up to September 394 additional 
automatic exchanges had been put into service, 
giving a total of 2349. Standardisation of equipment 
has now reached a stage at which orders for all new 
exchanges, except the smallest size of unit automatic 
exchange, specify the use of standard equipment 
throughout, including a standard uniselector, two- 
motion selector, relays, associated electrical circuits, 
and wiring, and cabling arrangements. 

There were brought into service during the year 
100 new trunk cables with an aggregate length of 
2500 miles. The provision of these cables involved 
the laying of 1000 miles of new duct and has added 
533,000 miles of single wire to the cable system. 
Development was particularly notable on the longer 
routes. On inland routes over 200 miles long, the 
addition was in the neighbourhood of 30 per 
cent. The great demand for trunk telephone facilities 
has led to the development of entirely new cables 
and plant, and has resulted in efforts to obtain more 
speech channels in some of the older cables. Of 
recent efforts in this direction the most interesting 
has been the reconditioning of the old London-— 
Birmingham No. 1 cable—the oldest in the British 
Isles. It was laid between 1894-97, and having been 
found to be unsatisfactory for the transmission of 
speech in accordance with telephone technique 
at that time, it was given up wholly to telegraph 
communication. But after investigation it was found 
during 1936 to be possible to make the cable service- 
able not only for audio frequency telephone com- 
munication, but also for a certain number of carrier 
frequency channels. No alteration was needed to 
the cable main structure. All the necessary work 
was done at the cable joints. At the ends and at 
one intermediate point on the route telephone 
repeaters were provided. Since 1934, nineteen 
audio channels have been working, and a maximum 
of thirty to forty carrier circuits may possibly be 
obtained. 

The twelve channel carrier system in which twelve 
conversations can be carried on each physical tele- 
phone circuit, introduced in 1936 between Bristol and 
Plymouth on two special cables, one used for the 
“go” circuits and the other for “ return,’ proved 
highly successful, and other cables were ordered for 
the Aberdeen - Dundee - Edinburgh - London - Guild- 
ford-Southampton - Portsmouth - London - Oxford and 
LondonandCambridgeroutes. Of these, the Aberdeen- 
Pundee-Edinburgh cable has been brought into use 
and has confirmed the results obtained on the Bristol- 
Plymouth cables. As a result, the main long trunk 
network of this country is to be planned on a twelve- 
channel basis. 

The experimental co-axial cable between London 
and Birmingham has been laid and the installa- 
tion of the equipment necessary to enable the 
cable to be brought into service is well advanced. 
The scheme constitutes a big step forward in carrier 
telephony. Four copper tubes, each slightly under }in. 
in diameter and containing a single central jin. 
conductor forms the cable. One tube will be used for 
transmission in each direction, while the remaining two 
will be available alternatively for telephone develop- 
ments or for television. The scheme of transmission 
envisages sending between 300-400 conversations 
simultaneously in each tube, thus setting up the 
equivalent of a number of radio telephone trans- 
mitters at one end and a corresponding number of 
radio receivers at the other end of the circuit in each 
direction, each transmitter and each receiver being 
tuned to the appropriate wavelength. All the trans- 
missions will pass along the tube and be amplified 
en bloc by a single repeater at approximately every 
7 miles. The band of frequencies used includes and 
exceeds the band normally employed for medium- 
wave broadcasting. 

Two concentric submarine cables, suitable for the 
transmission of carrier frequencies and having the 
central conductor insulated solidly by parragutta from 
the outer conductor, were laid during June between 
Aldeburgh (England) and Domburg (Holland). This 
is the first time this type of cable has been used by 
the Post Office. The two cables are designed for 
working one in either direction, but if one cable should 
become faulty the other can be worked in both direc- 
tions by using half the total number of channels 
until the faulty cable is repaired. Two other cables 
of similar type have been laid between Port Kail and 
Donaghadee, on the Belfast-Stranraer route, and a 
single cable between Nevin and Howth. 





For the transmission of high frequencies a balanced 
screened pair cable of new design was introduced on 
the Belfast-Stranraer route in the sections between 
Stranraer and Port Kail and between Belfast and 
Donaghadee to connect up with the concentric sub- 
marine cable laid between Port Kail and Donaghadee. 
In this cable the outer metallic sheath surrounds two 
paper tubes, each containing a copper conductor 
kinked successively in two planes to localise it cen- 
trally in its tube. 


Telegraphs. 


A large increase in the amount of public telegraph 
traffic followed the introduction of cheaper rates in 
1935, and the volume of traffic continues to grow. 
Additional multi-channel voice frequency systems, 
in which up to eighteen telegraph channels can be 
worked on each telephone circuit, were installed during 
1937. These systems now provide a total of 1220 
channels for telegraph communication. Private wire 
services also maintained a steady increase and there 
are now approximately 845 point-to-point services in 
operation. The application of multi-channel voice 
frequency telegraph working to the foreign services 
is being extended. Between London and Dublin 
arrangements were made for the establishment of 
direct voice frequency working by the provision of an 
eighteen-voice frequency telegraph system. Between 
London and Paris a twelve-channel voice frequency 
telegraph system is in operation and the available 
channels have been taken up by the transference of a 
number of Anglo-French and Anglo-Swiss circuits to 
the system. Between London and Brussels a twelve- 
channel voice frequency telegraph system was opened 
and the whole of the Anglo-Belgian telegraph service 
is now carried on this system. On this service tele- 
printer working has been introduced and all Anglo- 
Belgian public circuits will shortly be operated by the 
teleprinter. Teleprinter working has also been intro- 
duced on all the Anglo-Dutch circuits. 

The demand for Telex service to the Continent is 
increasing, and there has been considerable growth 
in the traffic to Holland. On April Ist Telex services 
were opened both to Germany and Belgium. With a 
view to extending Continental Telex services still 
further, tests were made between London and 
Norway, Sweden, and Czechoslovakia, and in the 
case of each country satisfactory results were obtained. 
The picture and facsimile telegraph service has been 
extended to St. Etienne and Nantes, and tests have 
been conducted to Amsterdam with a view to opening 
a direct service to that city in the near future. 
Wireless. 

During the year the progressive policy of the Post 
Office in the utilisation of ultra-short wave lengths 
was maintained. The original six-channel equip- 
ment across the north channel between Belfast and 
Stranraer was augmented by the addition of a nine- 
channel system, a novel feature of which is that the 
nine speech channels in each direction are transmitted 
on a single carrier wave length of less than 4 m. 
Since the circuits are connected to the normal trunk 
cable network, the telephone circuits between Great 
Britain and Northern Ireland are augmented. 

A short-wave radio telephone link was also estab- 
blished between Ardrossan on the Scottish mainland 
and the Isle of Arran. There are five circuits with a 
separate wave length for each. To some of the out- 
lying islands off the North of Scotland, phonogram 
services have been provided. Lack of power facilities 
on these islands and the large cost and difficulty of 
providing submarine cable circuits have resulted in 
the past in a lack of intercommunication facilities 
with the mainland or with neighbouring islands. But 
these difficulties have now been overcome by the 
installation of small battery-operated wireless equip- 
ments using ultra-short wave lengths and having 
automatic calling devices. 


Broadcasting. 

The Coronation was broadcast throughout the 
world. Facilities for B.B.C. commentators were 
provided at all points along the procession route, as 
well as in Westminster Abbey, from which the com- 
plete ceremony was broadcast. All the B.B.C. trans- 
mitters, including the Empire short-wave trans- 
mitters, were used, and the Post Office radio links to 
the Empire and North and South America were 
employed to relay the programme. Twelve Con- 
tinental countries sent their own commentators so 
that the countries concerned might hear a descrip- 
tion of the events in their own language. This 
involved a considerable network of wires, which was 
set up by the Post Office in conjunction with the 
Colonial and foreign administrations concerned. 


Television. 


On Coronation Day the first outside television 
broadcast was carried out from Hyde Park Corner. 
The B.B.C. television camera van at Apsley Gate, 
Hyde Park, was connected to the television broadcast 
transmitter at the Alexandra Palace by some 9 miles 
of balanced screened pair cable, of the same type as 
that laid on the Belfast-Stranraer route, with 
repeaters and equalisers at Broadcasting House and 
Alexandra Palace. Although the television cameras 
had only previously operated in the immediate vicinity 
of the broadcast transmitter, no appreciable deteriora- 
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tion in the quality of the picture was introduced by 
transmitting the signals over the cable link. 


Miscellaneous. 

Any attempt to describe twelve months’ electrical 
progress in an article such as this must in these days 
fall a long way short of actualities. Although there 
were no revolutionary changes in heavy electrical engi- 
neering, much work, in addition to that recorded, was, 
of course, done. One of the most significant develop- 





tinent. Two 2000-kVA, 132-kV Metrovick are 
suppression coils were completed for the Grampian 
system last spring, and a coil made by the English 
Electric Company for the 33-kV Rotherham-—Doncaster 
line is illustrated. ‘ 

Although the importance of the principles of gas 
detection in the design of transformer protective 
gear has been realised for some time, it was not until 
last year that British-made gas-detecting relays 
became available. Under licence from the Buchholz 














ARC EXTINCTION COIL 


ments in the transmission field was the use in this 
country of the Petersen or are extinction coil, now 
made by the English Electric Company and the 
Metropolitan-Vickers Company. Until compara- 
tively recently it was almost universal practice in this 
country to earth the neutral solidly or through a 
resistance, but in certain places, such as parts of 
Cornwall and East Anglia, the neutral is now earthed 
through a coil of this kind, which takes care of earth 
faults, as in Germany and other parts of the Con- 





patents, the Metropolitan-Vickers Electrical Company 
began to manufacture these devices which, on the 
occurrence of a transformer fault, can be made to 
isolate the transformer or to operate warning alarms, 
&c. Of the power station transformers supplied by 
the Metropolitan-Vickers Electrical Company, the 
third 75,000-kVA three-phase unit, shown below, for 
the new Fulham power station was the most notable. 

A new record is said to have been established in the 
demand for B.T.H. transformers. Progress was made 
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75,000-KVA THREE-PHASE TRANSFORMER 








in the application of ‘‘ Permitol”’ to B.T.H. units, a 
non-inflammable liquid dielectric, apparently similar 
to Pyronal introduced in America. Two B.T.H. trans- 
formers to be filled with this liquid are being supplied 
for use where fire risks are exceptionally severe. 
The English Electric Company also reports excep- 
tional activity in its transformer department, which 
supplied units ranging from 45,000 kVA for the 
C.E.B. to small transformers for rural distribution. 
Transformer construction at the works of C. A. 
Parsons has necessitated, as we recently reported, 
extensions to the transformer department. Of the 
many transformers built by the General Electric 
Company, perhaps the most interesting was the water- 
cooled unit (illustrated), rated at 4000 kVA, 6600/230 
volts, and for supplying an electric are furnace in 
Canada. 

That the desirability of limiting short-circuit 
currents under modern conditions is recognised is 
evident from the demand manufacturers are experi- 
encing for reactors. An exceptionally large number 
of cast-in concrete and oil-immersed reactors, the 
B.T.H. Company informs us, was completed during 
the year. On account of its simplicity, the cast-in 
concrete type first developed over twenty years ago, 
is in greater demand than ever. Among the larger 
B.T.H. oil-immersed reactors completed during the 
year are two 3750-kVA, three-phase, 11-kV units and 
two 6250-kVA, three-phase, 33-kV units for the 
electricity department of the Sheftield Corporation. 
Three single-phase oil-immersed reactors supplied 
by the General Electric Company to the C.E.B. for 
service in the Midland area are connected in a 50,000- 
kVA, 132-kV circuit. They have 10 per cent. react - 
ance and are designed to limit the kilovolt-amperes 
between sections of the grid to 500,000 kVA. Addi- 
tional 132-kV reactors were also supplied to the 
C.E.B. by the Metropolitan-Vickers Electrical Com- 
pany and the English Electric. The metal-clad 
rectifier business was also brisk. Among _ those 
ordered from the B.T.H, Company were six 840-kW, 
525-volt units for a tramway system. Another 600- 
kW, 540-volt remote-controlled equipment is for 
supplying trolleybuses in Newcastle. .The firm is also 
manufacturing two industrial 306-kW, 255-volt units, 
and three 420-kW, 525-volt units for supplying the 
D.C. network of a group of collieries and coal-washing 
plant. Many G.E.C. rectifiers are being exported, 
particularly to Athens, Canton, Melbourne, Perth 
(Australia), the Rand, and Hong Kong. Grid control 
methods have been successfully applied to both 
pumpless and water-cooled rectifiers. 

Although Bruce Peebles and Co., Ltd., experienced 
a good demand for metal-clad and glass bulb rectifiers, 
they also supplied a fair amount of converting plant, 
including rotary converters, motor converters, and 
synchronous motor generators. A 5000-kVA, 11,000- 
volt, 1000 r.p.m. synchronous condenser was also 
built for the New Zealand Government. Trans- 
formers, with and without tap-changing gear, were 
built for this country, the Dominions, and other parts 
of the world. Among the motors constructed for 
industrial purposes were three 1900 H.P. slow-speed 
induction machines for driving air compressors at a 
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chemical works in the West of Scotland, and a 1450 
H.P., 1500 r.p.m. motor of the same type for driving 
a turbine pump. Development work related, among 
other things, to a new range of totally enclosed, fan- 
cooled A.C, motors to meet the growing demands 
for machines giving complete protection against dust, 
dirt, dripping water, and other injurious influences. 





The company also introduced a range of flameproof 
totally enclosed motors and fan-cooled machines of 
this kind, all covered by the Mines Department certi- 
ficate and complying with B.S.8. 741 and Home Office 


requirements. Another new development was a 
portable transformer sub-station for use in 
mines. 








Shipbuilding & Marine Engineering in 1937 
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(Continued from page 23, January 7th.) 


N our first article we referred to the activity in 
the shipbuilding, ship-repairing, and marine 
engineering industries of 1937, and described and 
illustrated some of the outstanding liners and smaller 
passenger-carrying ships which were completed during 
the year. Although the British launching returns 
were affected to a certain degree by the shortage 
of shipbuilding materials, they do show some advance 
on those of last year, while abroad there were 
unusually high outputs, particularly in Japanese, 
German, and Italian yards. The world output was over 
1700 ships of more than 100 gross tons, representing 
about 3,100,000 gross tons and 6,100,000 H.P. of 
machinery, these figures comparing with 1570 ships 
and 2,500,000 tons with 4,500,000 H.P. for 1936. 
The leading world position was again held by Great 
Britain and Northern Ireland, with 531 ships, 
totalling over 1,000,000 gross tons and close upon 
2,400,000 H.P., figures which compare with 540 ships 
of about the same total tonnage and engines of about 
1,800,000 H.P. during the previous year. The motor- 
ships completed last year formed a very important 
part of the output, and in accordance with our usual 
practice we give in Fig. 11 the outputs and tonnage 
of British-built motorships from 1920 to 1937. It 
will be seen that there has been a slight falling off 
in the annual output, which, however, will be more 
than made up by the tonnage now on order and 
already under construction. The total British output 
was 57 ships aggregating something over 360,000 
gross tons with a total horse-power of over 250,000. 
The world production for last year was 190 motor- 
ships totalling nearly 1,170,000 gross tons, and just 
over 980,000 I.H.P. It seems probable that the 
number of motorships will tend to increase, and of 
the ships now on order there are, according to the 
Motor Ship, more than 60 per cent. motor vessels. 


Some British Outputs of 1937. 


The leading position among shipbuilders was 
again held by Harland and Wolff, Ltd., with a total 
of 122,815 gross tons and 161,505 I.H.P. of propelling 
machinery, for the Belfast, Clyde, and London 
yards. The output is entirely mercantile tonnage, 
and the highest total for the company since 1930. 
The Clyde was the leading shipbuilding centre with 
a total of 112 ships, representing 381,000 gross tons 
and over 981,000 H.P. The leading firm was Lithgow 





and Co., Ltd., of Port Glasgow, which completed 
14 ships totalling 81,600 tons. At Greenock, Scotts 
Shipbuilding and Engineering Co., Ltd., launched 
five ships totalling 13,440 gross tons, and completed 
engines of 173,800 H.P. The Greenock Dockyard 
Company, Ltd., launched five cargo ships for the Clan 
Line aggregating 36,290 gross tons. At Dumbarton 
William Denny and Brothers, Ltd., launched seven 
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ships and other small craft totalling 222,975 gross 
tons, and completed engines of 20,800 H.P. Yarrow 
and Co., Ltd., of Scotstoun, completed two destroyers, 
H.M.S. “Isis’’ and “Ivanhoe ’’ for the Admiralty, 
and good progress was made with destroyers for 
the British Navy and the Greek Government, while 
turbine machinery and boilers were built for three 
destroyers which are being constructed abroad for 
the Royal Yugoslav Government. The Blythswood 
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Shipbuilding Company, Ltd., of Scotstoun, launched 
five cargo steamers and tankers totalling 30,830 
gross tons, while the Whiteinch firm of Barelay, 
Curle and Co., Ltd., launched five ships of 34,348 
tons total and built engines of 32,155 H.P. At 
Linthouse, Alexander Stephen and Sons, Ltd., 
launched seven ships of 17,800 tons gross, and con- 
structed machinery of 93,400 H.P., and the Fairfield 
Shipbuilding and Engineering Company, Ltd., of 
Govan, launched seven ships aggregating 36,258 
gross tons and built engines of 200,900 H.P. At. 
Clydebank John Brown and Co., Ltd., launched the 
Submarine Depot Ship H.M.S. ‘“‘ Maidstone,” and 
two destroyers for the Argentine Government, aggre- 
gating 13,000 tons, and constructed machinery of 
190,000 H.P. 

Dredger builders were busy on the Clyde, and at 
Renfrew, Lobnitz and Co., Ltd., launched seven 
dredgers and rock cutters totalling 6813 tons and 
constructed engines of 12,450 H.P. William Simons 
and Co., Ltd., completed seven dredgers and a tug 
totalling 7452 tons with engines of 8552 H.P., 
while at Paisley, Fleming and Ferguson, Ltd., 
launched four dredgers and salvage tugs of 2460 tons 
with engines of 8500 H.P. On the East Coast of 
Scotland leading outputs were those of Henry Robb, 
Ltd., of Leith, which firm launched eleven ships 
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totalling 7555 tons. At Burntisland, the Burntis- 
land Shipbuilding Company, Ltd., launched thirteen 
ships totalling 28,779 gross tons. 

Some returns we have received from the North- 
East Coast include those of the Wallsend Slipway 
and Engineering Company, Ltd., which constructed 
turbines and engines of 103,000 H.P. total. The firm 
also built six marine water-tube boilers, and two 
multi-tubular boilers, and supplied 244 oil-burning 
installations for marine and land work, representing 
475,677 H.P. At its Wallsend Works the Parsons 
Marine Steam Turbine Company, Ltd., constructed 
89,000 S.H.P. of marine geared turbines, and, in 
addition, manufactured 95,000 S.H.P. of gearing 
for use with marine steam turbines, while cutting a 
further 106,600 S.H.P. of gearing for licencees of the 
firm. At its Wallsend and Neptune yards, Swan, 
Hunter and Wigham Richardson, Ltd., launched 
thirteen ships and one floating dock, totalling 75,686 
gross tons and 33,950 H.P. of engines were built. 
including oil engines, triple-expansion steam engines 
and Bauer-Wach low-pressure turbines. A large 
number of general and machinery overhauls were 
carried out at the firm’s Neptune Engine Works. 
On the Wear, William Doxford and Sons, Ltd., 
launched nine ships totalling 40,644 gross tons, 
and built engines of 62,590 H.P. total. There were 
good outputs at each of the other Sunderland yards. 

At Haverton Hill-on-Tees the Furness Shipbuilding 
Co., Ltd., launched six ships, totalling 28,276 gross 
tons. Other large outputs on the Wear included those 
of William Gray and Co., Ltd., of West Hartlepool, 
with twelve ships, totalling 45,921 tons ; and Smith’s 
Dock Company, Ltd., of South Bank-on-Tees, with 
twenty-eight ships, aggregating 12,424 tons and 
engines of 28,725 H.P. Richardsons Westgarth and 
Co., Ltd., built marine engines of 13,550 H.P. 

At Birkenhead, Cammell Laird and Co., Ltd., 
launched seven ships of 57,644 gross tons total, and 
completed steam turbines and oil engines of 195,200 
H.P. In addition, the firm’s repair department was 
well employed throughout the year, and in all about 
320 ships were repaired, representing a gross tonnage 
of 1,100;000 tons. There was a large output at the 
naval yards of Vickers-Armstrongs, Ltd., at Barrow- 
in-Furness, where nine ships, totalling 60,172 gross 
tons, were launched, and steam turbine and oil engine 
machinery of 301,500 H.P. was constructed. 

In the South of England, John I. Thornycroft and 
Co., Ltd., launched at Southampton, nine ships and 
small craft of 5128 tons total, and built engines of 
98,848 H.P., while in the Isle of Wight, J. Samuel 
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White and Co., Ltd., of Cowes, launched two naval 
ships and built machinery totalling 78,855 tons. 





Steam Reciprocating Machinery. 


Builders of steam reciprocating engines had a busy 
vear, and-on the Clyde David Rowan and Co., Ltd., 
constructed engines for twelve vessels of the triple 
and quadrup’e type, as well as completing three sets 
of geared turbines, and two sets of “*‘ Rowan-Gota- 
verken ” turbo-compressors, with three further sets 
of turbo-compressors for other ships. The total 
output of engines and boilers forthe machinery referred 
to above was 43,850 H.P., while eight additional 
boilers were supplied to clients. At Greenock, John 
Kineaid, Ltd., completed over 50,000 H.P. of triple- 
expansion engines, and Rankine and Blackmore 
7000 H.P. of similar machinery. 

The North-Eastern Marine Engineeirng Company, 
L.td., of Wallsend-on-Tyne and Sunderland, com- 
pleted no less than twenty-eight sets of triple- 
expansion, reheater, and superheated engines, total- 
ling 49,855 H.P. Three sets of additional boilers were 
built for other ships, and during the year the firm manu- 
factured marine superheaters for 193 boilers, aggre- 
gating 200,450 H.P.; these ordors not only included 
superheaters supplied to new vessels, but also those sup- 
plied to a number of merchant vessels, the machinery 
of which was converted by the firm to utilise highly 
superheated steam. An outstanding feature of the 
year was a very large rise in output of the company’s 
latest development, namely, steam reciprocating 
machinery using highly superheated steam on the 
North-Eastern reheat system. 

It will be recalled that the first ship designed for 
this system, the “‘ Lowther Castle,” was commissioned 
in 1936 and that vessel was in continuous service 
during 1937 and demonstrated the economy and 
reliability of the system. A sister ship for the same 
owners, the “‘ Lancaster Castle,’ was completed in 
the early part of 1937 Her machinery was 
described in our issue of April 9th, 1937. She has 
already made a record in steam propulsion, as during 
a complete round voyage loaded out and home to the 
Plate the overall results indicate, we are informed, a 
performance on coal more economical than has ever 
been put up by any steam propelled vessel of the 
cargo tramp class. 

Further progress was recorded by White’s Marine 
iengineering Company, Ltd., of Hebburn-on-Tyne, 
with the White patented engine, and during the past 
year six sets of engines were constructed, totalling 
10,380 1.H.P. We illustrate in Fig. 10 the engine of 
the ‘‘ Biddlestone,” built by Short Brothers, Ltd., of 
Sunderland, for White’s Shipping Company, Ltd., of 
Newcastle-upon-Tyne. An improvement on the 


earlier engines has been made by driving all the 
necessary auxiliary pumps from the main engine. 
The original idea of combining a high-speed double- 
compound engine exhausting into a low-pressure 
turbine, both the reciprocating engine and the turbine 
being connected to the propeller shaft by reduction 
gearing, has been retained, but in the installation 
referred to the circulating pump is driven from the 
main engine by a Renold chain, and other engine- 
driven pumps include the lubricating, bilge, and 
sanitary pumps. The Weir feed pump is worked from 
the rotor of the exhaust turbine at a speed of about 
3300 r.p.m. By this means the steam required for 
auxiliaries has been cut down from 30 lb. or 35 lb. 
to nearly 7 lb. per I.H.P. per hour. During loaded 
trials a maximum speed of 11-68 knots was recorded, 
and it was calculated from the observations made 
during the trials that the coal consumption works 
out at 12 tons for twenty-four hours for a speed of 
10 knots, which constitutes a new record for a cargo 
ship of over 8000 tons deadweight carrying capacity. 
In a paper read before the Institute of Marine Engi- 
neers last year, Mr. W. A. White described the White 
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engine and gave particulars of the installation in the 
s.s. ** Llanashe.” 

The only ship with steam machinery launched 
during the year by Harland and Wolff, Ltd., at 
Belfast was the ‘*‘ Torr Head,”’ a 5021 tons gross cargo 
liner, for the Ulster Steamship Company, Ltd. Her 
propelling machinery embodies the Harland-Elsinore 
exhaust turbine drive, which operates in conjunction 
with a special design of reciprocating steam engine, 
with cam-operated valve gear. The ‘“ Torr Head ” 
is the first British vessel to be fitted with this type of 
machinery, and the installation is the largest of its 
kind in the world. 


Marine Boilers in 1937. 


The general tendency in marine boiler design, 
especially for the larger ships, was towards larger 
outputs, and smaller size. Some of the most notable 
liners under construction in 1937—-the Cunard White 
Star sister ship to the “Queen Mary,” building by 
John Brown and Co., Ltd., at Clydebank; the 
Cunard White Star liner, ‘‘ Mauretania,’”’ building by 
Cammell, Laird and Co., Ltd., at Birkenhead ; the 
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Holland-America liner ‘“‘ Nieww Amsterdam,’ com- 
pleting in Holland ; and the P. & O. liner “‘ Canton,” 
building by Alex. Stephen and Sons, Ltd., at Lint- 
house—are being fitted with Yarrow boilers designed 
by Yarrow and Co., Ltd., and constructed under 
licence by the builders of the vessels. 

At Scotstoun, a large number of similar boilers 
were completed for naval vessels and for power stations 
and industrial works. In our last article we referred 
to the Babcock and Wilcox installations in the new 
liners for the Orient and the P. & O. lines and cross- 
Channel steamers. Several other boiler installations 
were completed at Renfrew for steam-driven tankers 
and other ships. 

An interesting development of the year was the 
fitting of new engines and boilers to the two Union- 
Castle liners ‘‘ Arundel Castle’? and ‘* Windsor 
Castle’ by Harland and Wolff, Ltd. These ships 
had originally ten large cylindrical boilers, supplying 
steam to geared turbine machinery of about 14,500 
$.H.P. The new machinery comprises Parsons type 
geared turbines of about 26,000 S.H.P., taking steam 





Johnson cylindrical boiler, and that altogether there 
are now fifty-six such boilers in service or under con- 
struction. The reports received from the Booth 
liners ‘‘ Crispin ’’ and “‘ Anselm,” which have been in 
service now for about 3 years and 24 years respectively, 
are most satisfactory from the aspects of both mainten- 
ance and performance. Since these ships were com- 
pleted, a further eight steamers, each with two 
boilers, have been put into service in Japan, and are 
distributed among six different owners. 

In this country the British India Steam Naviga- 
tion Company’s “Itinda’’ is now completing with 
three Howden-Johnson boilers, and the same com- 
pany’s sister ship, also with three Howden-Johnson 
boilers, will be finished in the early part of this year. 
For the new Royal Mail liner “‘ Andes,” the auxiliary 
boiler will be of the Howden-Johnson type, and in 
Japan a further thirteen ships are now under con- 
struction for various owners. 

An important event of the year was the completion 
of the first British-built La Mont forced circulation 
boiler, which was constructed at Clydebank by John 
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from the latest design of Babcock-Johnson two-drum 
boilers with a designed working pressure of 425 lb. 
per square inch at the superheater outlet with final 
steam temperature of 750 deg. Fah, On page 48 we 
reproduce a view of the geared turbine machinery 
assembled in the builders’ works. The four boilers 
are illustrated in Fig. 12, in course of construction in 
the builders’ shops. They each have a total heatingsur- 
face of 30,000 square feet, with a superheater surface 
of 7800 square feet, and an air heater surface of 
47,000 square feet, air heaters of the Howden- 
Ljungstrom pattern being employed with a balanced 
draught system, including forced and _ induced 
draught fans. Three boilers are sufficient for normal 
service, and two of the original cylindrical boilers 
have been retained for auxiliary purposes. The hulls 
of the ships were lengthened about 15ft., and the 
speed of the ships has been increased by about 
4 knots. As shown in Fig. 9 axte, two funnels instead 
of the original four are now fitted. The oil-burning 
installation is of the latest Wallsend-Howden pressure 
type. 

We are able to report that during the past year 
considerable progress was made with the Howden- 





Brown and Co., Ltd., and installed in one of the 
Admiralty destroyers, taking the place of one of the 
standard Admiralty three-drum natural circulation 
boilers. The working pressure of the La Mont boiler is 
300 lb. per square inch with a steam temperature of 
688 deg. Fah. Shop trials indicated an evaporation 
of 105,680 lb. per hour, corresponding to 21-1 lb. 
per square foot of boiler surface. An efficiency of 
73-07 per cent. calculated on the gross calorific 
value of the fuel was recorded. 


Stoker Fired Marine Boilers. 

There was a distinct revival in the interest taken 
in stoker-fired boilers for ships during the year under 
review, an interest in the subject being stimulated 
by the paper on ‘‘ Mechanical Stokers for Marine 
Boilers,” which was read before the Institute of 
Marine Engineers by Mr. George Marriner, and 
reprinted in our issues of February 12th and 19th. 
In his paper Mr. Marriner dealt with the Bennis 
system for Scotch boilers and the Taylor system for 
water-tube boilers. An interesting ship equipped 
with Bennis stokers is the ‘‘ Manchester City ” 
(see Fig. 13), which was built for Manchester Lines, 
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Ltd., by the Blythswood Shipbuilding Company, Ltd.. 
of Scotstoun, Glasgow, and engined by David Rowan 
and Co., Ltd.,of Glasgow. She is a steamer of 8600 tons 
deadweight carrying capacity, with a length of 440ft., 
a beam of 57ft., and a depth of 38ft. to the upper 
deck. The propelling machinery comprises a set of 
single-reduction geared turbines designed for a normal 
output of about 3800 S.H.P. at 90 r.p.m., with a 
maximum output of about 4200 8.H.P., correspond- 
ing to a maximum speed of just over 14 knots. Steam 
is supplied by three single-ended three-flued Scotch 
boilers, 16ft. diameter, with a length of 12ft., with a 
working pressure of 225 lb. per square inch, and a 
final steam temperature of 630 deg. Fah. Each flue 
is fitted with the Bennis marine stoker, with special 
air-cooled self-cleaning furnaces arranged to use pre- 
heated air. The principal particulars of the boiler 
installation are given in the table reproduced below. 
Heating surface of each boiler ... 3093 sq. feet 
Total grate area per boiler ... ... 50-5 sq. feet 
Heating surface of each superheater 1340 sq. feet 
Heating surface of each air heater... 1310 sq. feet 
Working pressure coe eee wee”) 6225 ID. por sq. inch 
Superheated steam temperature 630 deg. Fah. 
Boiler feed water temperature 286 deg. Fah. 
Combustion air... iid, acid 6 es dy, i 

The usual Bennis practice of controlling the com- 
bustion conditions in the engine-room is employed, 
and the installation works under balanced draught 
conditions having engine-driven induced and forced 
draught fans. 

Performance figures which were available towards 
the end of last year showed that the ship had bettered 
expectations. Although she was designed to make a 
guaranteed speed of 133 knots, on her return from 
her maiden voyage to Montreal she recorded an 
average of 14 knots, thereby surpassing by one-tenth 
of a knot the best speed of the “‘ Manchester Port,” 
which has been in service for two years. Both ships 
are expected to still further improve their per 
formance. 

Another stoker-fired ship was the Australian coast- 
ing steamer “‘ Mulubinba,”” which was constructed 
by Henry Robb, Ltd., of Leith, and engined by the 
North-Eastern Marine Engineering Co., Ltd., for the 
service of the Newcastle and Hunter River Steam 
Ship Company. A view of the ship is given in Fig. 14. 
She has a length of 220ft., a beam of 39ft., and a mean 
loaded draught of about 15ft., with a deadweight- 
carrying capacity of approximately 1300 tons, and a 
measurement of 1202 gross tons. The propelling 
machinery comprises a triple-expansion steam engine 
with designed output of 15901.H.P. Steam is supplied 
by two Babcock and Wilcox water-tube boilers, 
equipped with two four-retort Babcock-Erith stokers. 
The boilers have a total heating surface of 4200 square 
feet, with a superheater surface of 1200 square feet. 
and an air heater surface of 2500 square feet. The 
designed working pressure is 215 lb. per square inch, 
with a total steam temperature of 558 deg. Fah. 

The total number of ships with boilers fired by 
mechanical stokers now at sea numbers seventy- 
three, and at the present time seven ships are under 
construction. 


Oil Engine Progress. 

In last week’s article we described and illustrated 
some of the leading motor liners of the vear. There 
is very little of technical interest to record, either 
in the way of new designs of engines or units of very 
high power. Outstanding is the increasing number 
of two-stroke single-acting engines which form nearly 
half the engines on order. Doxford opposed-piston 
engines found increasing favour during the year, and 
gave excellent service in both liners and cargo-carry- 
ing ships. Some interesting oil-engined ships were 
completed on the Continent, where higher speed 
engines, with gearing or with electric transmission, 
are finding support. We propose to make further 
reference to some of these developments in our con- 
cluding article next week. 


(To be continted.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HAPPINESS AS AN INDUSTRIAL ASSET. 


Smr,—I welcome the publication, in your issue of 
December 31st, of Mr. G. W. Tripp’s article on ‘ Happi- 
ness as an Industrial Asset.’’ For the past sixteen years 
the National Institute of Industrial Psychology has been 
preaching—not always to receptive ears—the importance 
of the human factor in industry, and it is most encouraging 
to find the general argument so persuasively stated by an 
engineering apostle. 

The contrast which Mr. Tripp draws between the meticul- 
ous care given to the selection and maintenance of 
machinery and the neglect of the most complex machine 
of all—the human machine—is one which ought to impress 
every engineer. I may illustrate it by an example with 
which most people will be familiar. The maker of motor 
cars has given exhaustive thought to the design and 
location of every item involved in the driving of the car. 
Research has been carried into the minutest detail to 
facilitate the operation of driving and to effect a complete 
adjustment between the man and the machine. But who 
can say that a fraction of the same technical ski!l and 
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ingenuity has been expended on securing adjustment 
between the men and the machinery in the works producing 
the cars ? 

Mr. Tripp’s article should help in bringing engineers 
and manufacturers to realise that improvement on the 
human side—the provision of conditions which will enable 
workers to give of their best—is no less important than 
progress on the material side. I should like, however, to 
amplify Mr. Tripp’s case in one or two directions which may 
appeal particularly to engineers. His article is concerned 
mainly with the problem of creating an atmosphere of 
goodwill by giving the worker security, opportunities of 
promotion, and evidences of personal interest in his 
welfare. These are, of course, vital elements, but they do 
not constitute the whole of the worker’s environment. 
Much can be done to improve the worker's attitude to his 
job by the investigation of such material factors as his 
posture at work, the accessibility of controls, tools, and 
equipment, and the influence of lighting, heating, and 
ventilation, and of his general surroundings. We need, 
in fact, to examine every detail of his occupation and 
environment, and to remove every obstacle that creates 
unnecessary fatigue, strain, irritation, or danger in order 
to facilitate his work. 

The importance of fitting square pegs in square holes is 
emphasised by Mr. Tripp. Misfits are seldom happy, any 
more than they are efficient. Mr. Tripp, however, seems 
to regard the process of selection as one of extreme diffi- 
culty. He speaks of a scientific organiser experiencing 
‘* grave anxiety * and “ sleepless nights ”’ in the attempt 
to fit men into jobs suited to their aptitudes. A scientific 
organiser would surely cut out the anxiety and sleep in 
peace by using a scientific method of selection. The 
N.L...P. has devised tests of aptitudes covering a wide 
range of engineering and other occupations, and by the 
use of such tests applicants for a particular job can be 
graded according to the degree in which they possess the 
special aptitudes required for the work. Where existing 
tests do not apply, an analysis of the job enables appro- 
priate tests to be devised. 

The validity of tests must always be checked against 
the recorded performance of workers. This validation has 
been completed in the case of tests already available, but 
in the case of newly devised tests the process must neces- 
sarily take some time. The tests themselves usually 
occupy about half an hour, and in some cases can be given 
to groups of applicants. They afford a reliable means of 
revealing recruits unsuited to the particular job, and 
when followed by a course of training based on an analysis 
of the actual operation, they ensure close adjustment 
between the man and his work, and the acquirement, 
right from the start, of correct methods of working. 
Incidentally the job analysis usually brings to light many 
ways in which the operations can be simplified and other- 
wise improved. 

These are aspects of “ human engineering *’ which are 
perhaps liable to be neglected because they carry the 
technical mind on to new and strange ground. Ample 
experience is, however, available to assist any engineer 
or manager who wants to deal with the human factor in 
production on the same practical scientific lines as he does 
the material factors. 

A. STEPHENSON, 
Superintendent of Investigations. 
National Institute of Industrial Psychology, 
London, W.C.2, January 11th. 


Sm,—-I should like to express my appreciation of Mr. 
Tripp’s article on Happiness in THe ENGrIneEr of Decem- 
ber 3lst. In my opinion, what he says on the question of 
Happiness in Industry is very much to the point, and is 
a subject which has not received the attention it deserves. 

I have proved beyond any doubt that his views are quite 
correct. A good man responds to decent treatment by 
better work and a conscientious interest in his job when 
the manager is not present. A poor man would be a poor 
man in any event, but even he is often transferred from 
the goats to the sheep by a studied interest in his ego 
by his boss ! 

I was especially pleased by Mr. Tripp’s reference to the 
value of an occasional chat on matters extraneous to the 
actual work in hand. My experience shows that there is 
no loss of dignity or discipline in drawing men out to 
express their views on matters not directly connected 
with their work. 

Another point to which reference might be made is the 
value of passing on to intelligent workmen any technical 
journals and literature in which they can take an interest. 
[ ‘make a practice of passing down to my men any 
papers and books which I think will interest them, and 
{ know this causes much discussion and promotes good 
feeling all round. 

I should like to congratulate you, if I may, on publishing 
the article, and I hope it will be read by a great number of 
members of the profession who have a position of leader- 
ship and responsibility. 

January Ist. AFRICANUS. 


SPECIAL AREAS. 


Sir,—In your leader “‘ Economics and the Distressed 
Areas’ of December 10th, you make certain statements 
to which it is in the public interest to reply. 

You infer that the establishment of industries in the 
Special Areas is forced and artificial to the extent that 
these industries will not endure, and that subsidisation 
is eraployed to attract these industries. Such criticism 
seems to show miscomprehension of Government policy 
and of the changed conditions of industrial location. 

First, as to alleged subsidisation, all that Government 





does is to clear industrial sites either in the manner of 
trading estates, as at Team Valley, Treforest, and Hilling- 
ton, or in smaller units. The money spent in site develop- 
ment and factory building is only on loan at a normal 
rate of interest. Factory rentals. pay both interest 
and amortisation charges. If rents on these sites are 
lower than elsewhere, it can be ascribed to (1) huge 
building contracts enabling cut contractors’ costs, (2) 
that trading estate companies do not operate for share- 
holders’ profits, (3) that land values are far lower in the 
Special Areas than in London. 

If, by unfair competition with existing industries is 
meant that on these estates factory owners can secure 
economic facilities they could not afford on island sites, 
then what of the private trading estates giving similar 
facilities ? To oppose the method is to oppose all indus- 
trial planning. As to the remission of rents, rates, and 
taxes, these are not universally available and only at 
the Commissioner’s carefully exercised discretion. The 
remission is only’ temporary to overcome “ teething ” 
troubles. At such early stages those firms would scarcely 
be in competition with established industries. Even if 
they are, what of it? New concerns start somewhere 
in Britain each year and have never driven any but the 
slow-coaches off the road. 

Why should these new industries die an earlier death 
than new industry elsewhere ? Let us take the firms on 
the Team Valley Trading Estate ; 50 per cent. are branches 
of well-established southern firms, and were started 
because decentralisation was advantageous, because 
Newcastle is a better distribution centre to the industrial 
North than London, because labour is easier to obtain. 
Of the brand-new industries at least ten are producing 
commodities in which there is no local competition ; 
two are exploiting new inventions; among others are 
foreigners manufacturing in England what previously 
they have exported to England. None of these industries 
is “‘ Subsidised ” by remission of rents, rates, and taxes. 

Your leader writer seems to forget that modern com- 
munications, manufacturing and trading methods knit 
the country and make it as economical to produce in one 
centre as in another. Moreover, it is so very decidedly 
uneconomic for the nation that one district should starve 
while another is fed to satiety, that the statement that 
further expenditure on Special Areas will increase manu- 
facturing and living costs is rather far fetched. It is 
difficult to see how the expenditure of a very few millions 
(on which interest is earned) will make one iota of difference 
to the existing tax on industry. Money does not represent 
a country’s wealth. Its true factors are products and 
employment, and those are just what the Commissioner 
for Special Areas is creating. R. 8S. ForMAN. 
London, W.C.2, January 3rd. 

[We are pleased to have our correspondent’s point of 
view, but would ask him to note Sir George Gillett’s com- 
ments, quoted by us, on the remarkable powers given to 
the Government in connection with the Special Areas and on 
the remission of “ rent, rates, income tax and the Defence 
Act.” We may add that when referring to Mr. Tyerman’s 
fear that the new factories in Special Areas would suffer 
severely when a depression came, we expressed a sincere 
hope that some of them would survive.—Epb. THE E.] 


ROMAN STEELYARDS. 


Srr,—Your correspondent’s lucid and concise descrip- 
tion of Roman steelyards (?) is most interesting. 

I see no indication, however, that they are other than, 
a merchant’s kit, such a one dealing in heavy flax yarns 
as used in the carpet trade, or possibly light twine or rope 
strands. 

The ratios are not puzzling if considered as lengths for 
various counts, instead of as definite weights. 

The object, shown with remarkable accuracy, consider- 
ing the author is unaware of its use, is undoubtedly a 
hank winder of comparatively advanced design. The large 
ring enables it to be held rigidly in one or both hands. 

Many readers will be aware of the ancient method of 
imparting unidirectional rotation to a pulley by means 
of a bow, fabricated from a rather long tapering twig, 
held by the butt. The flexible end allows the bow string 
to slide round the pulley on the out stroke, but, according 
to a well-known law, provides sufficient friction to drive 
on the in stroke. 

The eight projections are not hooks in the right sense, 
but projections on which to stretch cords, over which, on 
the cone-like portion, hanks are wound. 

In this case probably four nicks will be found in the 
yard corresponding to a like number of hanks. The cords 
are subsequently used, one to tie up each of the four hanks. 

Of course, in heavy material one hank may have needed 
four points of tying to retain it during transport or storage ; 
one only would be wound to the required weight in such 
a case. 

The so-called ornamentation is to prevent yarn slipping 
down to the smaller diameter when winding. In more 
modern conical bobbins, light rings are turned for the same 
purpose. 

This implement would also be used for so-called running- 
off of the hanks. 

In a position inverted from that shown the hanks are 
dropped on and the retaining cords being eut will permit 
of drawing off the yarn without rotation, a very necessary 
detail in view of the fact that it may be too fragile to 
rotate the frame. 

Search should be made for a ring which would fit on the 
smaller four hooks, as their construction is too obvious to 
be unintentional in this respect. Such a ring would be used 
when the yarn was so light that it would not balloon when 
coming off, and consequently foul the projections. 





A study of the construction generally of these objects 
places them circa a.D. 1500. Notably the method of letting 
the rings into the body of the steelyard and retaining 
by means of a pin. On comparison with old harness 
and gun-locks, it will be apparent that prior to that 
date, the rings would encompass the rod, being retained 
by a collar on either side, 

I should like to hear the opinion of such a one as Miss 
Kenyon in regard to this “‘find.’’ Her vast experience 
in regard to objects unearthed in Leicester and district, 
together with almost uncanny powers of discrimination 
when Roman remains are found, would entitle her to give 
an infallible decision on a matter of this sort. 

FRANK J, SPENCER. 

South Wigston, January 8th, 








American Engineering News. 





Dredge Pump Efficiency. 


Hydraulic dredging, by the use of powerful 
centrifugal pumps, has been developed to a high state 
of efficiency in the United States owing to its extensive 
use, both in the removal of material—as in improving 
navigable channels—and the placing of material—as 
in the construction of large dams. A current example of 
such efficiency is at the Fort Peck dam, on the Columbia 
River, where four floating dredges have each five 28in. 
electrically operated centrifugal pumps. This equipment 
was designed to place 3 million cubic yards per month, 
but in its three years of operation it has been continually 
improved until it is now able to deliver more than 12 
million cubic yards per month. Improvements are 
largely in matters of detail. A special line of improvement 
in the Fort Peck equipment is the development of alloy 
metal and indiarubber for parts of the pumps which are 
subject to excessive wear, the material pumped consisting 
largely of sharp and abrasive particles. In this way the 
operating efficiency has been increased, and interruptions 
due to pump repairs have been greatly decreased. In 
spite of the original use of hard facing in the casings, and 
cast steel and nickel-chrome alloy steel for the liners, 
there was heavy wear and abrasion. The impeller blades 
were cut away by the s sand and battered out of 
shape by the pounding of boulders in the gravel after 
having pumped some 750,000 cubic yards. New forms of 
liners were devised, made of nickel-chrome cast iron, but 
proved to be too brittle and were replaced with another 
alloy. Worn parts were built up by welding on special 
types of metal, and casings were modified in the light of 
experience. While cast steel liners were worn out after 
pumping 1,470,000 cubic yards, chrome cast iron alloy 
liners were in good condition after nearly 8,000,000 cubic 
yards. Steel-backed rubber liners also carried more than 
double the amount of material that destroyed the steel 
limers. 


Uneconomic Public Works. 


Engineering study of several of the great public 
works started arbitrarily by the United States Govern- 
ment, at the special behest of the President, reveals the 
absence of economic basis for the projects. They were 
undertaken largely as spectacular means of giving employ- 
ment, without due consideration of their purposes and 
their usefulness or benefits when completed. Extra- 
vagance and waste are the ultimate results, as shown by 
discussions at méetings of the American Society of Civil 
Engineers, which stressed the lack of advance planning 
and co-ordination, and showed how original estimates 
have been exceeded—doubled in some cases. The 
uneconomic conditions are so serious that some engi- 
neering organisations have undertaken to have critical 
examinations of Government projects made by com- 
petent experts and will publish the results. One of the 
worst features is the establishment of hydro-electric 
power plants, some in competition with existing company 
plants, and others in locations where there is but @ small 
potential field for the great amgunt of power to be 
developed. An example is the proposed Florida Ship 
Canal, the estimates for which have increased from 
£23,000,000 to £60,000,000, with work only started, but 
now halted, by refusal of Congress to appropriate further 
funds. There is little economic justification for the canal, 
and the admission of sea water threatens the underground 
sources of fresh water supply. No criticism of the Govern- 
ment engineers is included in the review of projects, 
since they were practically instructed to design and carry 
out. works arbitrarily adopted by the Government, or 
ordered by the President. The Passamaquoddy tidal 
power scheme, the great dams on the Columbia River, 
the Tennessee Valley dams, and competitive power 
development, and the 9ft. channel in the Upper Mississippi 
River are among the projects condemned. Works pre- 
viously carried out as Government projects indicate the 
excessive cost and uneconomic value of governmental 
public works. 


————SSSSSS— 


Generation or Etxecrricrry.—The Official Returns 
rendered to the Electricity Commissioners show that 
2500 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
December, 1937, as compared with the revised figure of 
2180 million units in the corresponding month of 1936, 
representing an increase of 320 million units, or 14-7 per 
cent. The number of yy Are in the month (7.e., 
excluding Sundays and Bank Holidays) was twenty-five, 
the same as last year. During the year ending December 
31st, 1937, the total amount of electricity generated by 
authorised undertakers: was 22,905 million units, as 
compared with the revised figure of 20,221 million units 
for the corresponding period of 1936, representing an 
increase of 2684 million units, or 13-3 per cent. 
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Rail and Road. 





PROPOSED RAILWAY ELECTRIFICATION IN EaypT.— 
It is reported that the 12 miles long line between Helwan 
and Cairo is to be converted from steam to electric 
traction. 


PRIVATE GERMAN RaltLwayS MERGED INTO THE 
REICHSBAHN.—On January Ist the Liibeck—Biichen 
Railway and the Brunswick District Railway were taken 
over by the German State and merged into the Reichsbahn. 


A Sourn AMERICAN INTERNATIONAL Bripgr.—Work 
has begun on an international bridge across the river 
Uruguay between the towns of Paso de Los Libres in 
Argentina and Uruguayana in Brazil. It will be 1500 
yards long and cost about £300,000. When complete 
it will be the first railway communication between the two 
countr ies. 


A ProposED NEw BRIDGE mn ScorLanp.—The Inverness 
County Council is supporting a scheme to bri the 
‘* South Ford,” a tidal stretch of water between Benbecula 
and South Uist. The Ministry of Transport has stated 
its willingness to contribute 80 per cent. of the cost. 
The two islands would be joined by a causeway bridge, 
the cost of which is estimated at £20,000. 


CoMMITTEE ON Hicuway Law ConsoLipation.—The 
Minister of Transport and the Minister of Health have 
appointed a committee, under the chairmanship of Lord 
Amulree, to examine the existing law relating to high- 
ways, streets, and bridges in England and Wales and to 
prepare one or more Bills codifying the law with such 
amendments as may be desirable to secure simplicity, 
uniformity, and conciseness. 


THe British Road FEDERATION.—The Secretary of 
the British Road Federation announces that the member- 
ship of the Federation has been strengthened by the 
addition of the Institution of Highway Engineers, bringing 
the membership of the Federation up to fifty-four national 
organisations. During the last twelve months seventeen 
organisations have joined the Federation, increasing the 
membership by nearly 50 per cent. 


SILENCING THE TUBE Ratiways.—The London Passen- 
ger Transport Board has placed a contract for the 
erection of noise-reducing screens in 5} miles of tunnel 
between Golders Green and Camden Town. They consist 
of asbestos sheets behind which is packed a noise-absorbing 
material. Tests have shown that these screens, together 
with welded rails and the use of an improved rail grinding 
car, will reduce train noise by 60 per cent. 

ProposEeD Rarway Deviation In TasMANIA.—A note 
in the annual report on the working of the Tasmanian 
Government Railways states that a proposal to make a 
deviation of the main line, by using a portion of the 
Apsley line and joining up with the present main line at 
Stonor, is now being investigated. Such a deviation, with 
a ruling gradient of about 1 in 70 and minimum curves 
of 8 chains radius, should make it possible to reduce 
substantially the running time of trains between Hobart. 
and Launceston, The Rhyndaston tunnel would be 
eliminated, and the present line between Brighton and 
Colebrook could be worked as a separate branch. 


A Concrete Pontoon Bripcr.—Tentative approval 
has been given for a concrete pontoon bridge across Lake 
Washington between Seattle and Mercer Island. The 
proposed bridge is part of a 28 miles long express highway 
which will also involve the construction of a fixed bridge 
1800ft. long between Mercer Island and the east shore 
of the lake, and a 1500ft. long tunnel at the Seattle end 
of the pontoon bridge. The estimated cost of the pontoon 
bridge is 1,500,000 dollars. It will consist of a series of 
concrete pontoons fastened together and anchored to 
a submerged island. A 200ft. long movable section will 
be either a bascule structure or a floating swing bridge 
operated by propellers. 

Roap DEVELOPMENT SCHEME IN THE PUNJAB.—An 
eight-year road development scheme has been prepared 
by the Punjab Government. The whole plan will cost 
about Rs. 1,25,00,000 to complete, and one-quarter of 
this sum is to be spent on competitive roads to reduce 
the road-rail competition.’ Another quarter of the total 
amount will be spent on feeder roads to the railways, and 
the remainder on improving village roads, the improve- 
ment of 800 miles of District Board metalled roads, and 
the building of 500 miles of new metalled roads. When the 
scheme is completed the province will have 4000 miles 
of tarred and metalled roads and 10,000 miles of other 
roads suitable for motor traffic. 


AMERICAN Rattways In 1937.—A recent issue of the 
Railway Age reviews the progress of the railways in the 
United States during the past year. The cost of equip- 
ment and materials hased amounted to about 846 
million dollars, this being the largest amount spent in 
one year since 1930, and 11 per cent. more than in 1936. 
A total of 148 miles of new lines was completed during 
the year, and a total length of 1140 miles of lines was 
abandoned. Of the 481 new locomotives ordered, 368 
were for domestic service. The domestic locomotive 
orders comprised 176 steam, 36 electric, and 156 power 
units of other types. Freight ears to the number of 
52,738 were ordered for home service, and 8766 for foreign 
owners. Among the 928 passenger train coaches purchased 
99 were for Canada. 


WoopEen CoacusEs 1n Coniston Tests.—The French 
State Railways are carrying out a series of collision tests 
to ascertain the comparative safety of steel construction 
in association with the existing wooden coaching stock. 
According to the Railway Gazette some wooden coaches 
were fitted with ‘a protective steel framing and tested in 
trial collisions on an abandoned line between Rochefort 
and Aigrefeuille. A buffer stop was placed on the line 
behind the coaches to be tested to preverit them being 
repelled by the shock of the collision. A train of obsolete 
coaches, propelled at a speed of about 30 miles an hour 
by an engine and then released, was allowed to run into 
the stationary vehicles. The momentum of the collision 
swept away the buffers and the two trains of coaches 
ran on for about 200 yards. Further experiments of a 
similar nature are to be carried out. 





Miscellanea. 


THe New York Wortp’s Farr.—The Department of 
Overseas Trade announces that Sir Louis Beale has been 
appointed Commissioner-General for the United Kingdom 
section of the New York World’s Fair, 1939. 


Iron AND Steet Imports ON THE TEES.—A return 
issued by the Tees Conservancy Commission shows that 
the imports of pig iron, semi-finished and finished steel 
to Tees ports last year amounted to 67,456 tons, as com- 
pared with 55,599 tons in 1936. 


Mine Accrpents in Great Brirarn.—During the four 
weeks ended December 11th last 60 persons were killed 
and 249 injured as a result of underground accidents 
and 5 killed and 27 injured as a result of surface aecidents 
in the coal mines of this country. 


Kirmarnock Power Station Extensions,—The 
Central Electricity Board has instructed the Ayrshire 
Electricity Board to install a new 30,000-kW turbo- 
alternator, two boilers, each of 150,000 Ib. r hour 
evaporative capacity, and a cooling tower of 1,350,000 
gallons capacity at Kilmarnock power station. 


New I.C.I. Lasonatorizes.—On Tuesday, January 11th, 
a new research laboratory for the dyestuffs group of 
Imperial Chemical Industries, Ltd., was opened at 
Blackley, Manchester. The structure consists of a three- 
storey recta building, 400ft. long, with a cross 
block at the north end which contains the administrative 
offices. The main building contains twenty-one 
laboratories. 

A Taxi ConcRETE CHIMNEY.-—What is said to be the 
tallest reinforced concrete chimney in the world has 
recently been completed at the Selby smelter, which is 
situated on an arm of San Francisco Bay and belongs to 
the American Smelting and Refining Company. The 
inside diameter of the stack at the top is 13ft. and the 
wall is 7in. thick. At the bottom the stack has an outside 
diameter of 44ft. and a wall thickness of 22in. 


Woop CargonisaTion.—A note in the Chemical Trade 
Journal states that the pre-drying of wood to be subjected 
to carbonisation is being successfully effected in the 
American wood distillation industry. The chief advantage 
of the method is that carbonisers are enabled to keep their 
stocks of wood low. This both reduces storage costs 
and allows of more economic buying during periods 
of fluctuating prices in the raw materials market. Various 
technical advantages are also claimed. 


DeatH or Mr. A. J. Warp.—We regret to note the 
death of Mr. Arthur J. Ward, of Thos. W. Ward, Lid., 
on Saturday, January 8th. He was the assistant managing 
director of the firm and had been connected with it for 
fifty-six years. Commencing his career as an office boy 
with a firm of accountants, he left after two years’ service 
and joined his two brothers in the firm the elder founded 
several years previously. For a time he was connected 
with the ivory horn handle and stag hook, and _ silent 
machine departments, and later he was made a partner 
in the firm. 

Exgecraiciry m8 THE UniTep StatTes.—According to 
the estimates of Mr. C. W. Kellogg the President of the 
Edison Electric Institute, the electricity output of the 
United States during 1937 totalled 119,000 million kWh. 
The generating capacity at the end of the year is estimated 
at 35,042,000 kW, of which 9,617,000 kW was in water 
power plants, 24,745,000 kW in steam power stations, 
and the remainder in stations with internal combustion 
engines. Excluding Federal work, about 455 million 
dollars were spent on power station constructional work 
during the year. 

A New Factory IN THE PortrTeries.—Mr. Josiah 
Wedgwood, the managing director of Josiah Wedgwood 
and Sons, Ltd., recently announced that a site of 380 
acres had been purchased at Barlaston and a new works 
was to be built there by the firm. The new factory will 
cover 5 acres and a model village for employees is to be 
built on the adjoining estate. To avoid the smoke 
nuisance all firing is to be done by gas or electricity. 
The biscuit and gloss ovens at the new plant will be 
by gas, and the enamel kiln by electricity. A flue-gas- 
washing plant will be installed to prevent any possibility 
of smoke nuisance from the boiler plant. 

ALUMINIUM Paint IN ARCHITECTURE AND INDUSTRY.— 
A booklet recently published by the Northern Aluminium 
Company, Ltd., Bush House, London, W.C.2, surveys 
many of the present and potential uses of aluminium 
paint manufactured from paste. The general benefits 
of an aluminium paint are discussed and test results are 
quoted to indicate the reasons for the rapid replacement 
of aluminium powder as a metallic paint pigment by the 
new paste. The booklet deals with the use of aluminium 
paste paint for the protection of wood and metal, its 
value in painting storage tanks and pipes, for the preserva- 
tion of steelwork, cement finishes, &c., and:it gives a 
list of réeommended media for use with the new paste. 
Practical guidance on the application of the product 
under the various categories is also given. 

Bounpary Between Tin Crystats.—The effect of 
the boundary between the crystallites in a metal specimen 
on the mechanical behaviour is of fundamental importance 
for the understanding of the strength of polycrystalline 
metals. In a recent paper read by Dr. Bruce Chalmers 
before the Royal Society on “‘ The Influence of the Differ- 
ence of Orientation of Two Crystals on the Mechanical 
Effect of their Boundary,” he considers a simple case in 
which the effect of a single boundary can be measured. 
The specimens tested consist of two crystals of tin with a 
longitudinal boundary prepared’so that the orientation 
of the lattices of the two crystals with respect to the 
direction of the stress is the same in all cases, while the 
angle between the two lattices varies from specimen 
to specimen. It is concluded that the boundary has no 
inherent strength, and that the results are bést explained 
as the effect of a transitional lattice. The evidence is 
against the existence of an “amorphous layer” or 
‘“‘intercrystalline cement.” This r has now been 
published as a Technical Publication of the International 
Tin Research and Development Council. 





Air and Water. 





New Fryniso Navat Base.—A new naval base for 
Finland’s fleet is to be built in the Pansio coastal district 
near Turku. 

THe “ LeviaTHan.”’—It is reported that the liner 
* Leviathan,” which is to be brought to this country 
from the United States for breaking up, is to leave New 
York for Rosyth on January 20th. 


SunegarorE Nava Base.—On February |1lth next the 
Singapore naval base, which has heen built at a cost of 
about nine million pounds, will be officially opened by 
Sir Stenton Thomas, who will open the new graving dock. 

New Mororsurps Orperep.—The Eagle Oil and 
Shipping Company, Ltd., has ordered three new motor 
re; A each of (12,000 tons deadweight. The new ships 
will be 460ft. long, 6lft. broad, and 33ft. 3in. deep, and 
have a speed of over 12 knots. 


Laip-upP TonnaGE In WetsH Ports.—Of the eighteen 
vessels at present lying idle in South Wales ports, four are 
British and fourteen Spanish owned. Three of the British 
ships are waiting for the fruit season and the fourth is a 
small coaster undergoing repairs. 

A New ZeEpPe.in.—It is announced that a new Zeppelin. 
airship, “ L Z.131,” has been ordered. The new airship 
will be 48ft. longer than the “ L Z 130” now under con- 
struction, which is expected to be placed in service 
on the North Atlantic this summer. 

THe Irauian Navat ProcramMe.—It is officially 
announced in Italy that the new naval programme will 
include the construction of two 35,000-ton battleships, 
twelve large destroyers, and a number of submarines. 
The two 35,000-ton battleships launched last year, the 
“* Litterio ” and the “ Vittorio Veneto,” will probably be 
completed early in 1939. 

AIRLINES IN THE UniTED States.—The United States 
Bureau of Air Commerce has issued a report giving 
statistics relating to air travel in that country during the 
first six months of 1937. It shows that 464,068 passengers 
flew a total of 204,516,204 passenger miles. The com- 
parative figures for the same period of the previous year 
were 421,519 passengers and 170,503,354 passenger miles. 


New AMeErRicAN TANKERS.—It is announced that the 
United States Maritime Commission, in conjunction with 
the Standard Oil Company, is to order the immediate 
construction of twelve high-speed tank ships. The new 
ships are being built to meet the urgent need of auxiliary 
vessels for the Navy. Four of the leading shipyards of 
the country are to share the order, which involves an 
expenditure of 37,566,000 dollars. 


Tue Greman Are Crasu at Croypon.—At the inquest 
on the three victims of the accident at Croydon on 
November 26th last, when a German freight aeroplane 
crashed into a hangar in a dense fog, it was stated that 
the probable cause of the accident was that the aircraft 
took too short a run to clear the hangar. Had it been 
going a short distance to the right—a littie over 50 yards— 
it would have had a clear take-off. 


British Sxiprinc Companres.—According to the 
annual list in The Syren and Shipping, there are sixty-one 
British shipping companies with fleets of over 50,000 tons 
gross. The number of vessels owned has increased from 
2100 in 1936 to 2162 and the aggregate tonnage from 
12,621,513 to 13,137,508. Of the sixty-one companies 
listed, thirty increased their fleets in 1937 and twenty-four 
reduced their fleets. The average size of vessels owned 
increased to 6076 tons. 

BrrmtincHaM ArrPport.—As work on the site of the new 
Birmingham airport at Elmden is practically complete, 
the Airport Committee of the City Council is inviting 
tenders for the construction of the terminal building, 
utility block, and site works. The City Council has 
acquired 729 acres of land for the airport, and the proposed 
landing area covers 242 acres. The remainder of the land 
is being used for buildings, the extension of fog runways, 
and for the protection of the approaches to the airport. 


United Kiyepom Sxrppmne Activiry.—The returns 
of shipping movements at ports of the United Kingdom 
during November last show that the net tonnage of ships 
that arrived at ports in the country with cargo for dis- 
charge at the port of arrival was 7,639,000 tons. About 
60 per cent. of the total net tonnage which arrived with 
cargo was British. Vessels departing from ports at which 
they had loaded cargo for abroad had a total net tonnage 
of 5,742,000, and 633 per cent. of this tonnage was British 
owned. 

A Lare@e Suction DrepGEeR.—The first suction dredger 

to be built in France has been put into service on the 
lower part of the river Seine. Named the “ Victor 
Guilloux,” it will be used to maintain an adequate depth 
of water for large ocean liners as far up the river as Rouen. 
The dredger was built by the Ateliers et Chantiers de 
Bretange, and is 298ft. long, 49ft. 3in. broad, and has a 
displacement of 4082 tons with a hopper capacity of 
1308 cubic yards. The two main engines are four-stroke, 
single-acting M.A.N. oil engines, each of which develops 
1480 B.H.P. at 275 r.p.m. 
: Taz Port or’ Lonpon 1938 ProaramMe.—More than 
one-third of the total import and export trade of this 
country passes through the Port of London, and the 
Port of London Authority has in hand an extensive recon- 
struction programme for increasing the efficiency of the 
docks. Considerable progress is being made on the 
remodelling of the Royal Victoria Docks for the accom- 
modation of larger ships, and several of the old cross 
jetties have been demolished and on their sites are being 
erected three-storey transit warehouses. The foundations 
and deep water quays at the south-east end of the Royal 
Victoria Dock are nearly ready for the erection of new 
flour and provender mills. Work in hand at other docks 
includes a new two-storey warehouse and quay widenng 
at East Quay, Millwall Inner Dock; a new four-storey 
warehouse at South Dock, Surrey Commercial Docks, and 
the complete reconditioning of No. 12 shed at Tilbury 
Docks to make a new berth available. It is also proposed 
to improve the cranes and mechanical equipment of the 
port during the year. 
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BRITISH AERO-ENGINES OF 1937 


(For description see page 41.) 




















ROLLS- ROYCE ‘‘MERLIN’’ 1050 H.P. NAPIER-HALFORD ‘ DAGGER" 24-CYLINDER 
: BRISTOL “‘HERCULES”" 1375 H.P. SLEEVE VALVE 
ARMSTRONG - SIDDELEY ‘“‘TIGER’’ VIII 918 H.P. 
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ENGINEERS AND THE PUBLIC. 


Ir has been estimated by Sir Alexander Gibb 
that more than one-seventh of the working popula- 
tion of this country earns its livelihood in or 
through engineering. We see no reason to ques- 
tion that figure, startling as it is. One might, 
indeed, go further and say that there is no indi- 
vidual of any age or sex in the country who is not 
dependent for his very existence upon the works of 
engineers. The baby is born on a bed made largely 
of steel and manufactured with machines made by 
engineers ; the schoolboy no longer creeps “like 
snail unwillingly to school,’ but is whirled thence 
in a tube-train or motor-bus; if modern lovers 
ever sigh “like furnaces” they do it in air- 
conditioned picture houses, constructed of a steel 
shell with an architectural rind; the soldier 
becomes every day no more than an item in 
mechanised units; even the justice satisfies his 
“ fair-round belly ” from a kitchen, in the equip- 
ment of which the engineer has played a leading 
part, and in which the heating, refrigerating, plate 
washing and what not else depend upon power 
supplied by engineers ; old age does not escape 
from the ministrations of the same all-pervading 
profession, and in the end man is carried to his 
forefathers in a motor hearse. Thus in our seven 
ages and one demise, every-one of us relies upon 
engineering, deriving from it the means of living, 
if not earning by it, our livelihood. Hence it may 
be justly said that for the temporal and material 
welfare of mankind there is no one half so import- 
ant as the engineer. Yet how rarely are his works 
understood or appreciated by the public; how 
often is the honour that belongs to him taken by 
another ? The crowd hustling in the companion 
ways of a great ship marvels at ‘‘ decoration sound- 





ing a modern note,” and forgets the engines ; the 
pedestrian gazes up at the new hotel and sees a list 
of the contractors, but the engineer remains 
unknown; the traveller studies his Bradshaw for 
railway services and takes the locomotives, the 
trains, the stations, the bridges, the permanent way 
for granted. The householder turns a switch and 
gives not a thought to the huge agglomeration of 
machinery that engineers have devised and employ 
to light his candle for him. 

It has long been felt in engineering circles that 
some action should be taken to give the engineer 
the place in the public eye which his services merit. 
Something is being done at last, and, if we may 
venture to say so without disrespect, in the most 
improbable place. Of all the technical institutions 
of this country, none has held itself in such exalted 
detachment as the Institution of Civil Engineers. 
It has never courted publicity. Even its papers 
and discussions were for years taboo, and anything 
that savoured, in the broadest interpretation of 
the word, of personal advertisement was pro- 
hibited, both by by-law and custom amongst its 
members. It is this body, which for a century held 
itself aloof from the public, that has now initiated 
an organisation whose purpose it is to inform the 
world what engineers are doing. It has issued a 
pamphlet in the most advanced style of modern 
advertising describing to all and sundry “The 
Services of Engineering to Mankind,”’ and last week 
it invited at a luncheon in the Savoy, the co-opera- 
tion of the Press. In all this the Institution of Civil 
Engineers, led, we believe, by Sir Clement Hindley, 
is the prime mover. But many other engineering 
institutions are amalgamated with it in the con- 
stitution of an Engineering Public Relations Com- 
mittee. To indicate the intention of this Com- 
mittee a preliminary programme has been com- 
piled. In it the first item is “‘ Lectures for Schools 
and Colleges’; the second is a series of “ Christ- 
mas Lectures.” That item has already mate- 
rialised in the form of two discourses for young 
people delivered, with all his skill and attraction, 
by Professor C. E. Inglis. The subject was “‘Build- 
ing Big Bridges,” and the hall of the “ Electricals ” 
was filled. Then it is proposed to organise Exhibits 


London and then tour the provinces. The first is 
being devoted to Swimming Baths. Three further 
items might aptly be dubbed “ Publicity.” The 
first seeks the co-operation of the daily and tech- 
nical Press, and will utilise an organisation for the 
information of editors; the second hopes for the 
help of the B.B.C., both by sound and vision trans- 
missions ; and the third looks for the help of the 
News-reel. It will be seen from this mere outline 
of the proposed activities of the new Committee 
that its sole aim and purpose is to make the world 
more engineering minded, better informed on engi- 
neering matters, and more appreciative of the 
services which it receives from engineers. 

There are, rio doubt, still a few diehards amongst 
engineers who will resent this very modern develop- 
ment. But taking the profession by-and-large 
general approval will be expressed of a course 
which, whilst it cannot fail to increase the public 
recognition of engineers, will, at the same time, 
expand general knowledge, and, we may hope, 
prevent the circulation of false—and sometimes 
seriously misieading—‘ news’ in the lay Press. 
That is work very desirable to be done. Yet we 
think there is an even greater work than publicity 
which may spring from this co-operation of the 
great institutions—the first of its kind. The title 
of the Committee—Public Relations—raises the 
hope that an important extension of its operation 
was foreseen by its founders. France, Germany, 
and America have all found it desirable to have a 
body representing all forms of engineering which 
can speak with authority on professional matters. 
The need for an authority of that kind exists in 
this country. On a hundred things, some great, 
some small, there is a diversity of voices, not a 
single voice. Where the whole profession should 
bring its weight to bear, efforts are weakened and 
stultified by a multiplicity of separate actions. A 
single spokesman authorised to express a considered 
opinion on those concerns of the country which 
affect engineers is needed. Just as the F.B.I. may 
speak to the public or to the Government on all 
aspects of British industries, so should there exist 
a body which would represent the views of all 
engineers on matters cognate to, or directly con- 
nected with, engineering. Even in our relations 
with foreign Powers that would be of great import- 
ance. We recall that some years ago an important 
meeting was held in Paris at which it was desired 
that British engineers should be represented. 
Confusion was caused because the French were 








unable to find any single body which had the power 
to nominate representatives, and in consequence 
Great Britain’s part was very indifferently played, 
with unintentional discourtesy to the organisers. 
It is not difficult to foresee the power which unity 
of action amongst engineers might have for good 
upon the actions of Parliament and the Govern- 
ment. In times of crisis a real Public Relations 
Committee could undertake organisation of 
inestimable value, and at all times it could 
give advice on subjects of moment, not only 
to the profession, but to the realm and Empire. 
In the sincere hope that the present Committee 
may in the course of a few years grow into an 
organisation that will minister to the relations 
which exist between the public and engineers, we 
welcome its formation, and trust, confidently, that 
its present purpose to make engineers and their 
works better known and better understood by the 
people may be accomplished. 


The French Labour Problem. 


INFLUENCES underlying labour agitations in 
France were suspected rather than disclosed so 
long as strikes could be sufficiently explained 
by an apparent impossibility to reconcile the 
social and labour reforms with economic necessities. 
The men’s unions found themselves with power 
to dictate to a Popular Front Government that 
existed for the express purpose of carrying out a 
programme elaborated by the Socialists and 
approved by their Communist supporters. The 
task of collaborating with the Government for 
the execution of the plan devolved upon the 
Confédération Générale du Travail, which was 
elevated from an ostracised federation of advanced 
Socialist labour organisations to the level of an 
officially recognised body representative of the 
whole working community. Trade unions felt 
that they had the means of achieving all their 
aspirations through a Confederation directly in 
touch with the Government on matters relating 
to legislation affecting the new social conditions 
of workers, and when the unions found that the 
advantages they had acquired were in danger of 
being whittled down they resorted to strikes with 
the conviction that they had the sympathy of 
the Socialist majority in the Chamber of Deputies, 
or at least that the Government would be unable 
to counteract the unions’ attempts to maintain 
and enforce labour principles. 

But respect for law and order is needed to 
enable the country to escape from a serious 
dilemma. The whole nation is demanding it. 
When, therefore, the union of lorry drivers 
employed by firms distributing foodstuffs in 
Paris declared a strike the Government, for 
the first time, supplied military lorries to ensure 
a normal distribution. Then the unions of ail 
the public services in Paris and the Department 
of the Seine decided to organise a general strike 
as a protest against this use of army lorries ; 
but as any attempt to prevent State intervention 
in the public interest would have been generally 
condemned, the unions found a pretext for the 
strike in a claim for a larger indemnity for increased 
living costs than had been accorded to the men by 
the Paris Municipal Council and the General 
Council of the Seine. The claim was so small as 
to offer an absurd justification for a strike of this 
magnitude. Fortunately, the inconvenience lasted 
only a day. The Government had made prepara- 
tions to deal with the situation, and the Prime 
Minister, Monsieur Chautemps, declined to receive 
the union delegates until the strike was called off. 
Some arrangement then appears to have been 
made which the unions claimed as a labour victory. 
It could hardly have been a defeat when the 
Prime Minister’s initiatives are checked by a 
Socialist majority in the Cabinet as well as in the 
Chamber of Deputies. 

Yet, despite appearances, the industrial future of 
France is not so serious as the social troubles that 
have overclouded the country during the past year 
might lead one to suppose. There is a strong and 
growing reaction against a system that has dis- 
located the entire economic and industrial structure. 
and the affirmation of the C.G.T. that the work of 
labour reform must proceed is met by solid resist- 
ance from organised employers and by the Senate 
which puts a check on the experimental expedients 
of the Socialist Chamber. The Socialists them- 
selves have been obliged to place men outside 
their own party at the head of the Government. 
so that the work now being undertaken is one of 
compromise in the hope of fitting the social 
reforms into the industrial system in a manner 
that can only be done by means of concessions 
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from labour. Liberty to work is an inalienable 
right accorded to every man by the French 
Constitution. So long as unions protect the 
occupational interests of workers they render a 
good social service, but when their activities are 
political the result is proved by oft repeated 
experience to be disastrous. Complaints of workers, 





and even claims for damages against unions 
for depriving them of work, are signs of what is 
known to be a strong labour reaction which will 
assist in breaking down the extremist pressure 
when a Government is capable of using authority 
to protect equally the rights and interests of 
capital and labour. 








The Physical Society’s Exhibition. 
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(Continued from page 16, Janurry 7th.) 


A PPARATUS exhibited by Dr. H. M. Barlow, of the 
‘1 University College, London, provides protection 
against the risk of fire or electric shock when a fault 
develops on a neon sign or other gas discharge tube 
installation. It is claimed to make the use of all 
such discharge tubes safe for interior as well as for 
exterior work, and so to extend the field of application 
of this type of artificial lighting equipment. Since 
discharge tubes require voltages of from 6000 to 
10,000 to operate them economically, they may become 
a source of danger. A tube or connection may break, 
causing interruption of the high voltage circuit. 
Such a breakage is usually accompanied by the 
formation of an arc, which, if maintained, may ignite 
the rubber-covered wiring or other inflammable 
material in the immediate vicinity. Should the 
breakage cause a complete interruption of the tube 
circuit, there is nothing to indicate whether the high- 
voltage supply has been cut off or not, and if the 
apparatus be inadvertently handled when the 
equipment is alive, the consequences may be serious. 
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FiG. 15—PROTECTIVE RELAY FOR DISCHARGE TUBES 


As a short circuit or an earth fault may occur on 
the tube circuit without any appreciable change of 
current in the primary circuit of the supply trans- 
former, a leak may remain undetected over a long 
period of time, causing charring of woodwork in the 
neighbourhood of the apparatus and an outbreak of 
fire. 

‘The apparatus exhibited by Dr. Barlow operates auto- 
matically to interrupt the primary circuit of the supply 
transformer, so that the whole installation becomes 
dead as soon as an open circuit, a short circuit, or an 
earth fault occurs on any part of the high voltage 
wiring to the discharge tubes, and complete protec- 
tion is thereby afforded against any of the dangers 
described. As long as no fault occurs on the high- 
voltage circuit, the discharge tubes can be switched 
off and on in the usual way by means of a switch in 
the primary of the transformer without affecting the 
protective device, which is simple, cheap, robust, and 
reliable in action. It consists (Fig. 15) of a differential 
electro-magnetic relay mounted inside the case con- 
taining the transformer. No additional external 


wiring is required. As the relay has been standardised, 
it is equally applicable to any of the ordinary com- 
mercial transformers. <A small lever projecting under 





a cover from the side of the case resets the relay. 


The apparatus incorporates a mercury switch, 
and there are no electrical contacts to get out of 
order. No springs are used and no delicate adjust- 
ments are required. Since the relay is gravity con- 
trolled, it will work irrespective of whether it is 
horizontal or not, provided that the angle of inclina- 
tion is insufficient to dislodge completely the mercury 
closing the contacts of the switch. As the relay makes 
no noise under normal conditions of operation of the 
tubes, it can be used for interior lighting installa- 
tions. The additional power consumption required 
to operate the relay is negligible, and the power factor 
of the supply remains practically unchanged. 

As regards the principle of operation, transformers 
employed for supplying current to discharge tubes 
have a large leakage reactance, as the core is designed 
to provide a path through which leakage magnetic 
flux readily passes. Thus a short circuit or earth 
on the discharge tube circuit causes only a minor 
alteration in the value of the flux linking the primary 
winding, whilst the flux linking the secondary wind- 
ing falls to a relatively small value by reason of the 
increased flux leakage. Conversely, an open circuit 
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FIG. 16—APPARATUS FOR MEASURING TIN COATING 


to the discharge tubes is accompanied by a rise in the 
flux linking the secondary winding and a correspond- 
ing reduction in the leakage flux. 

Two additional windings, each of about twenty or 
thirty turns, are placed on the core of the trans- 
former in such a manner that the E.M.F. induced in 
one winding is produced by substantially the same 
flux as links the ordinary secondary coil, and in the 
other winding by the leakage flux. These additional 
windings supply current respectively to the two coils 
of a differential electro-magnetic relay having an 
armature, which by moving under the resultant force 
acting upon it, opens a small mercury switch in series 
with the primary winding of the transformer. Two 
such relays actuating the same mercury switch are 
connected in parallel, and the normal positions of 
their armatures are arranged so that one operates on 
open circuit and the other on short circuit. 

The examination of the surface of tin-plate by 


Pinhole Source 









(a) Concavity Producing Focus 
(6) Convexity Producing Scattering 
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FiG. 17—TIN EXAMINATION BY REFLECTED LIGHT 


magnetic and other methods was demonstrated by 
the International Tin Research and Development 
Council, of Manfield House, 378, Strand, W.C.2. In 
Fig. 16 is shown an instrument for measuring the 
thickness of a tin coating vertically at a point. It 
consists of a balanced lever A supported at its centre 
of gravity on gramophone needles registering in 
recesses cut in the base platee The cobalt-chrome 
steel permanent magnet B has a pole piece consisting 
of a 5 mm. ball clamped in a slot in the end of the 
main lever. In the “on” position the pole piece 
adheres magnetically to the surface of the specimen 
held rigidly on the stage C by screw clips D. The 
force required to detach the magnet depends on the 
thickness of the non-magnetic coating and is 
measured by means of a siphon-operated water 


which may be adjusted by moving it up and down in 
slots F. A feature of the apparatus is that the siphon 
H is automatically put out of action. The weight 
of the scale, tube, and magnet is balanced by a 
counterpoise G. 

Examination by reflected light (Fig. 17) is par- 
ticularly useful for obtaining an idea of the presence 
and distribution of irregularities, which are too 
dispersed to be appreciated readily by other methods. 
The tin-plate surface is illuminated from a pin-hole 
source and the refleeted beam received on a screen 
with a sheet of gaslight photographic printing paper 
attached to it. The reflected pattern consists of 
alternations of bright and dark bands corresponding 
respectively to concavities and convexities of the 
coating surface. 

Another exhibit illustrated the measurement 
irregularities in the surface of the tin coating of tin- 
plate by a method involving the formation of inter- 
ference fringes between an optical flat and the tin 
surface. The flat is placed over that portion of the 
surface to be examined and vertically illuminated, 
vid a suitable lens system, by an ‘‘ Osira > mercury 
vapour lamp. Fringes indicate lines of iso-separa- 
tion between the flat and the surface of the specimen. 
Their configuration is viewed by a low-power micro- 
scope. 

A simple light sensitive switch, Fig. 18, suitable 
among other applications for automatically switching 
on and off street lighting, was shown by Venner Time 
Switches, Ltd., of Beverley-way, Kingston By-pass- 
road, New Malden, Surrey. its action is based on a 
photo-chemical reaction long known to chemists, 
namely, if a container filled with equal volumes of 
hydrogen and chlorine gas be exposed to sunlight, the 
two gases instantly combine. If the light is subdiied 
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Fic. 18—LIGHT SENSITIVE SWITCH—VENNER 


the rate of combination is reduced, whilst in darkness 
the two gases do not combine. In the Venner light 
sensitive switch a glass bulb with two electrodes 
sealed into it is partly filled with a solution of calcium 
choride and hydrochloric acid. 

Electrolysis of the solution occurs and hydrogen and 
chlorine gas are produced within the glass bulb. 
If the bulb is in darkness the two gases do not com- 
bine and a gas pressure is built up. On one side 
of the bulb is a thin flexible diaphragm, which with 
increasing gas pressure bends and the resulting pres- 
sure exerted by the diaphragm either operates a direct - 
acting switch or moves a mercury column A, subjected 
to the pressure produced by the diaphragm, and so 
closes the lighting or other circuit at B. To prevent 
further gas pressure being built up after the switch 
has closed, a large resistance is automatically put into 
series with the electrodes. When the glass bulb 
containing the two gases is exposed to light of a 
certain intensity, the gases recombine, dissolve in 
the solution, and the pressure is reduced, with the 
result that the diaphragm returns to its normal 
position and the cireuit is broken. 

As the result of three years’ effort the cell has been 
assembled within a glass dise roughly 2in. in diameter 
by }in. wide, and weighing 20z. This compact unit 
will switch on and off a 200-watt circuit. In addition to 
its use for the control of street lighting, it may be em- 
ployed for switching electric lighting in railway 
coaches, telephone kiosks, &c., and for the control 
of the parking lights of motor cars, &. The diagram 
shows the switch for use on A.C., with a metal rectifier 
for supplying the electrodes, but the switch is also 
made for battery operation. 

A detector spike for use when testing the bonding 
of cable sheathing or conduit of electrical appliances 
when the circuit is alive was one of the new exhibits 
of Evershed and Vignoles, of Acton-lane Works, 
Chiswick, W.4. Under these conditions there is a 
danger that the ohmmeter will be connected across 
the supply voltage and be burnt out. This is par- 
ticularly the case when, as on the left of Fig. 19, the test 
involves making connections to the earthing socket 
of the plug outlet, or, as in the upper right- 
hand diagram in Fig. 19, between two portions of the 
earthing circuit, which are not continuous, and with 
one portion in contact with the live side of the 
supply system. As the Evershed detector spike 
enables a tentative connection to be made through a 
high resistance lamp, giving visible warning if contact 





balance H. The glass tube E, supported at the end 
of the lever, is provided with a scale, the zero of 
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ohmmeter is eliminated. If the lamp lights, the test 
is not made, but if it does not, it is safe to press home 
the spike, which short circuits the lamp and estab- 
lishes a direct connection. The detector spike avoids 
the risk of error liable to arise when a separate 
detector is used. 

The cartridge-shaped body of the device is made of 
transparent insulating material, and contains a small 
Neon lamp between the front spike and flexible lead 
for connection vid the ohmmeter to the earth circuit 
under test. Normally the spike is forced in the 
outward position by a compression spring. When it is 
pushed in, the spike is connected directly to the 
flexible lead through two contacts faced with silver 
to make the resistance as low as possible. 

For some tests it is necessary to make connection 
either to the conduit cable sheathing or main water 
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and making circuits safe to work upon was shown 
among other things, by the Edison Swan Electric 
Company, Ltd., of 155, Charing Cross-road, W.C.2. 
The use of high voltages in research laboratories 
for cathode ray equipments, &c., involves risk 
from shock by accidental contact with charged 
condensers, and the device has been developed to 
eliminates this risk. A switch shunted across the 
condenser consists of fixed and sliding contacts in a 
glass tube with a cap at each end by which it can be 
held in an upright position. The sliding contact is 
attached to a soft iron core acted upon by a coii 
surrounding the tube. The coil is connected to 
a 4-volt coil in the transformer which supplies 
whatever other apparatus the condenser is associated 





with. Under working conditions the moving contact 
attached to the iron core is drawn out of contact with 


of dry air. While the former is sealed the latter is 
connected to the gas stream. Both cells contain a 
double platinum wire coated with a thin layer of 
glass and held taut by a fine glass spiral supplied with 
a constant amount of electrical energy which is 
dissipated as heat by radiation, convection, and con- 
duction. The first two factors are maintained constant 
by thermostating the analysis case and by main- 
taining a constant flow through the measuring cell. 
Conduction depends entirely on the gas composition, 
as various gases have different thermal conductivities. 
Air, oxygen, nitrogen, and CO have approximately 
equal thermal conductivities, whereas that of CO, 
is about half as great. Thus a hot wire surrounded 
by air will cool off about twice as fast as if it were 
surrounded by CO,. If a constant amount of energy 
is put into the wire, the final temperature reached 
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Fic. 19—SPIKE DETECTOR IN USE—EVERSHED Fic. 


pipe, and for this purpose a large spring clip is pro- 
vided, which can be attached either to the detector 
spike or to the plug at the end of the lead. The 
appliance also forms a convenient general utility 
tool for ascertaining the live side of a circuit, whether 
switches are on the coriect pole, and so on, and is 
suitable for A.C. or D.C. voltages from 100 to 400. 
From the earliest days of electrical engineering -it 
has been an accepted principle that insulation resist- 
ance tests should be made at a pressure not less than 
the working pressure to which the insulation is sub- 
jected in practice. There has consequently been a 
steady demand for testing sets, operating at higher and 
higher voltages, especially with the advent of high 
tension -A.C. motors. To ensure that such plant is 
maintained in good condition, regular tests on insula- 
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Fic. 21—AcOUSTIC SHOCK SuPpPpRESSOR 
—WESTINGHOUSE 


tion at high pressure are required, and to meet this 
need Evershed and Vignoles have produced the 
5000-volt portable hand-operated Megger testing set 
shown in Fig. 20. The instrument has two generators 
in series and in view of the high-pressure special 
materials are used in the construction. Instruments 
with two ranges are available, one reading from 
0 to 2000 megohms and the other from 8 to 20,000 
megohms. Both have a guard system to eliminate 
errors due to leakage across the face of the instru- 
ment and in the ease of the higher range instrument, 
there is a guard terminal to enable a guard wire to be 
used to eliminate the effect of surface leakage over 
the insulation under test. 

An acoustic shock suppressor (Fig. 21) for tele- 
phones was shown, among other things, by the West- 
inghouse Brake and Signal Company, Ltd., of 82, 
York-way, King’s Cross, N.1. Two specially designed 
metal rectifiers are fixed in the earpiece of a telephone 
receiver and connected in parallel with the coils. 
At low voltages generated during normal speech, the 
rectifiers offer a high resistance and do not affect the 
speech level, but when loud spurious clicks, which 
usually cause physical discomfort to the telephone 
user, are imposed on the line, the voltage is such as 
to cause the rectifiers to have a low resistance, and 
they therefore shunt the power normally applied to 
the receiver. 

A useful device (Fig. 22) for discharging condensers 





the stationary contact. When the transformer 
circuit is interrupted, however, the contacts close and 
the condenser is discharged through a fixed resistance. 
The maximum voltage between contacts is 6000 volts 
D.C., the short circuit contact current 1 ampere, 
and the coil consumption 4 volts, 0-8 ampere. 

The Multelee recorder exhibited by George Kent, 
Ltd., of Luton, Bedfordshire, for the measurement 
or control of temperature, pH, electrolytic con- 
ductivity, CO,, &e., was described in THE ENGINEER 
of November 20th, 1936, but the primary system, 
Figs. 23 and 24, for measuring CO, has not previously 
been brought to our readers’ notice. The gas is 
drawn through the analysis case by a water pump I, 
and the sample is filtered through the primary 
alundum filter 2, which projects 4ft. into the flue and 
can be removed as one unit through a plate fastened 
to the side of the flue. It is then drawn through the 
lead-lined pipe 3, passes the water trap 4, and enters 
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FiG. 22—CONDENSER DISCHARGE SWITCH 
—EDISON SWAN 


the analysis case through the top, when it is filtered 
again through asbestos wool in the secondary filter 5. 
The gas then enters a glass vessel on the left-hand 
side of the case. This consists of two compartments 
7 and 8, and most of the gas bubbles from 7 through 
3in. of oil in 8, and is carried away to the water pump. 

As the oil causes a fairly constant pressure drop 
between 7 and 8, a fairly constant amount of gas 
travels along the path 9, 10, 11. This gas passes 
through a special water bubbler 10, designed to give 
a constant flow and also to saturate the gas with 
water vapour, through glass beads in 12, where 
any water mist is removed to prevent it being carried 
over into the measuring cell, and through the tube 
11 to 8. Since entrance to and exit from the measur- 
ing cell 13 are at the same point in the tube 11, there 
is no pressure drop through the cell, and the gas 
circulation in it is entirely due to convection caused 
by the heating of a platinum wire, and this ensures 
that the rate of sampling is entirely independent of 
the main gas flow. The reference cell 14 is similar 
to the measuring cell, but contains a sealed-off sample 








20-5000 VOLT MEGGER—EVERSHED 


by the wire will be dependent on the amount of CO, 
in the gas, and if this temperature be measured the 
percentage of CO, in the gas can be determined. 

As is well known, the electrical resistance of most 
metals varies with the temperature and the resistance 
of the platinum measuring element will give a 
measure of the gas composition. In accordance with 
the scheme under consideration, the measuring cell 
and reference cell are inserted as two arms of an 
unbalanced A.C. Wheatstone bridge, and as the gas 
composition varies the out of balance varies. The 
out-of-balance E.M.F. is measured by a Kent 
standard Multelee A.C. recording potentiometer 
with a scale calibrated 0-20 per cent. CO,. In Fig. 24 
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Fic. 23—Gas CIRCUIT FOR CO2 RECORDER—KENT 


is shown an actual view of the primary element in 
which the gas makes contact with lead-lined pipe 
and glass, thereby preventing corrosion and change of 
calibration. As the analysis case is electrically 
thermostated, the gas is saturated with water 
vapour at a constant temperature, thus ensuring a 
constant water vapour content. As water vapour 
has an appreciable thermal conductivity, a constant 
concentration is very important. 

In case the gas temperature should be above that 
of the container, a resistance is included auto- 
matically to compensate for the humidity variation. 
A static voltage regulator applies a constant voltage 
across the bridge, and can deal with fluctuations from 
190 to 260 volts without affecting the accuracy. 
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Other features are that the bridge is temperature 
and current compensated, the A.C. magnet is phased 
with the bridge current to eliminate out-of-phase 
errors, a constant gas flow is maintained through 
the measuring cell, the potentiometric type recorder 
eliminates inaccuracies due to changes in charac- 
teristics of the galvanometer, and accuracy is inde- 
pendent of line resistance and line temperature 
gradient. 

The advantages of new reflecting glass for welders’ 
goggles or screens were demonstrated by Taylor, 
Taylor and Hobson, Ltd., of 314, Regent-street, W.1. 
A piece of the new glass was placed by the side of 
ordinary glass complying with the applicable standard 

















24—PRIMARY ELEMENT FOR CO: MEASUREMENT 
—KENT 


Fic. 


set by the British Standards Institution. Both 
samples were arranged to receive the light and heat 
from a projector lamp, and a standard type of Cam- 
bridge thermocouple and a spot galvanometer were 
used to record the heat transmitted. The demonstra- 
tion showed a marked difference in the heat-absorbing 
properties of the two glasses, and that the new type 
will give adequate safety and comfort to users of 
goggles or shields fitted with it. 

An example of the firm’s application of optics to 
engineers’ problems was demonstrated by the auto- 
collimator (Fig. 25), which is for testing the straight- 
ness of a lathe bed, involving the use of a telescope 
embodying the coincidence principle and reversing 





comcidence has fifty divisions on each side of zero. 
Each division represents the relative inclination of the 
mirror and telescope to one part in 100,000, and it has 
been found that readings can be repeated to one-fifth of 
a division. A graph on the company’s stand showed 
the great sensitivity of the instrument when used for 
checking a lathe bed. 

An optical lift floor indicator (Fig. 26),eexhibited 
by the Igranie Electric Company, of Bedford, is 
suitable for any kind of lift, and the position of the 
cage is indicated in a simple manner without elec- 
trical connections. Sources of light are mounted 
above and below the cage, and there are indicators 
at each floor. Apertures in the indicators pick up 
one of the light sources according to whether the cage 
is above or below the indicator, and after passing 
through the aperture a ray of light is reflected on a 

















Fic. 25—AUTOCOLLIMATOR—TAYLOR 


special mirror and projected on to an opaque screen 
at the front of the indicator, where it can be seen by 
anyone standing outside the landing gate. As the 
lift travels up and down, the light beam on the 
screen moves according to the position of the cage. 
The Igranic eddy current operated timer and 
counter, shown in Fig. 27, may be used for counting 
articles passing along conveyors or for counting 
machine revolutions, such as those of propeller shafts, 
&e. The articles to be counted pass between a light 
source and a photo-electric cell, so that the articles 
with the gaps between them interrupt the light beam. 
Impulses from the photo-electric cell are amplified 
and applied to the operating coils of the eddy current 
motor illustrated. The eddy current disc rotates at 
a speed directly proportional to the number of 
impulses and drives indicating pointers through 
reduction gearing. Even if the articles being counted 
are moving at an irregular rate, the total still 
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stats in conjunction with motor-operated valve 
control when it is desired to convert the “on” and 
“off”? action into throttling, or ‘‘ proportioning ” con- 
trol to suit installations in which limited movements of 
the control valve are necessary for accurate results. 
The instrument may. be used as an overriding con- 
troller or demand meter on an electric furnace to 
interrupt the input after steady conditions have been 
reached, and thus to maintain a proportion of the 
full-on supply sufficient for the condition. The method 
of operation adopted is the making and breaking of 
the electrical cireuit to a specified time setting, and 
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Fic. 26—LiFT FLOOR INDICATOR—IGRANIC 


the ratio of make to break is adjustable within a wide 
range of limits. The instrument consists of a constant 
speed iris cam, driven by asynchronous motor through 
a geared train, which permits of two speeds of rota- 
tion of the cam operating a mercury switch, so that 
for a definite time interval the circuit is made or 
broken. 

The air-tight case has a small window to show the 
cam setting and the mercury switch. An “on” and 
“ off’ switch is provided within the instrument to 
facilitate its use. The mercury switch is capable of 
handling 10 amperes at 220 volts or 5 amperes if 

















FiG. 27--EDDY CURRENT COUNTER—IGRANIC 


system used in the Fincham optometer, built by 
Taylor, Taylor and Hobson, Ltd. The telescope is 
mounted on levelling screws in a frame rigidly 
clamped to the lathe bed, and a mirror is mounted on 
levelling screws in another frame, which can be 
traversed along the bed. The measuring adjustment 
of the telescope to bring the partial target images into 


FiG. 28—INTERRUPTER—NEGRETTI 


accurately recorded. Provided there is a small gap 
between the articles, 3000 items can be registered per 
minute. On test the timer has operated satisfactorily 
up to 5000 impulses per minute. 

The motor-operated interrupter (Fig. 28) has been 
developed by Negretti and Zambra, of 38, Holborn- 
viaduct, E.C.1, for use with electric contact thermo- 


FIG. 29—RESISTANCE THERMOMETER CONTROLLER-—SUN - VIC 


the load is inductive. By loosening a locking screw 
on the cam plate the cam setting may be arranged to 
cover any range of “on” position of the mercury 
switch from approximately one-fifth of a cycle to four- 
fifths of a cycle. Double intermediate movement is 
also permissible, such as one-fifth “‘on,” then any 
period of time off up to three-fifths, and then one-fifth 
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on, or vice versd. The cam may also be set in dia- 
metrically opposite positions, so as to halve the length 
of these periods. 

The resistance thermometer controller shown in 
Fig. 29 was exhibited by Sun-Vic Controls, Ltd., of 
1, Kingsway, W.C.2. It has been designed to meet 
the need for an extremely sensitive “all mains ” 
controller devoid of unduly complicated parts, and 
is capable of controlling within +1 deg. Cent. at 
temperatures up to 1000 deg. Cent. As it is designed 
for direct operation on A.C. mains, no batteries or 
standard cells are necessary. It operates on the 
resistance bridge principle, and uses a platinum 





resistance thermometer which enables it to work up 
to the high temperature stated. A variable resist- 
ance in one arm of the bridge enables the temperature 
setting to be adjusted. The relay which detects the 
out-of-balance in the bridge is of the double pivot, 
moving coil type, and the relay coil is the only moving 
part. Its pointer has contacts which control a hot 
wire vacuum switch, which is separately mounted. 
While the moving coil relay.is extremely sensitive, it 
is of sturdy construction and for this reason the con- 
troller is said to be unaffected by vibration or reason- 
able shock, and it will work in any position. 
(To be continued.) 








Water Supply & Sanitary Engineeringin 1937 
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| URING 1937 considerably more work was carried 

on or started for the provision of water supplies 
or sewage facilities in this country than in the 
preceding years when authorities were handicapped 
financially. ‘the following notes give some impres- 
sion of the more important works. 

London.—We have received the following notes 
on the works carried out by the Metropolitan Water 
Board during 1937, by the courtesy of Mr. J. R. 
Davidson, Chief Engineer to the Board : 

The construction of Chingford No. 2. reservoir, 
referred to in THe ENGINEER on January 8th, 1937, 
has not proceeded as rapidly os was expected, as 
the working of the tractor-driven scraper outfits has 
been interfered with by the softening of the ground 
caused by heavy rain. They are now being supple- 
mented by two tower scrapers. each having a bucket 
capacity of 33 cubic yards, which will be used to 
form the east and west banks, leaving the north and 
south banks to the tractor-driven scraper outfits. 

On July 23rd last the Board accepted the tender 
of John Mowlem and Co., Ltd., for the construction 
of a reservoir in the Thames Valley at Staines. It 
will have a capacity of about 4400 million gallons 
and an area at top water level of 355 acres. 

In spite of the difficulties of obtaining steel and 
other materials, the construction of the steel-framed 
turbine and boiler houses has proceeded satisfactorily 
at Hampton Works, and the turbines and boilers, total- 
ling a water horse-power of 1500, together with the 
coal and ash-handling plant, are now being crected. 

Contracts have been let for the construction of a 
battery of primary filters, the capacity of which is 
128 million gallons per day. The plant will consist 
of thirty-two filter units, each having an effective 
filtration area of 1365 square feet, and each unit 
will be capable of dealing with an overload of 25 per 
cent. The contractors for the reinforced concrete 
structure are William Moss and Sons, Ltd., and for 
the mechanical control gear United Filters and Engi- 
neering, Ltd. 

The reconstruction of the high-level slow sand 
filter beds at Surbiton works is still in progress. The 
floors of the filters are being raised and vertical side 
walls substituted for the existing sloping sides. New 
systems of under drains are also being provided, 
together with apparatus for recording the rate of 
filtration and loss of head. 

The system of under drains to the filters at Kempton 
Park works consisted of channels formed with lines 
of Fletton bricks, spaced 4}in. apart, supporting a 
layer of similar bricks packed closely together and 
carrying the filtermg media. Over considerable areas 
of each filter the very small spaces between the 
closely packed bricks had become closed with sand 
particles, and the filters thus tended to work at an 
uneven rate per square foot. The closely packed 
bricks are being removed and porous pumice slabs 
substituted. 

In order to facilitate the supply of Thames-derived 
water to the Kent area and in times of emergency to 
the northern area, the Board approved a scheme to 
lay a 42in. diameter main from Hampton to Honour 
Oak. The main will have a total length of approxi- 
mately 17 miles, and will be of steel pipes protected 
internally and externally by a bituminous composi- 
tion. The main-laying contracts have been divided 
into three sections, and the contract for section No. 2, 
which comprises a length of approximately 9240 lineal 
yards, has been let. 

The contractors for the main-laving portion are 
J. B. Edwards and Co. (Whyteleafe), Ltd.. and the 
contract for the provision of the steel pipes was 
divided in approximately equal proportions between 
Stewarts and Lloyds, Ltd., and South Durham Steel 
and Jron Company, Ltd. 

For the following notes we are indebted to Mr. 
T. Peirson Frank, Chief Engineer to the London 
County Council :— 

Part of the first extension of the activated sludge 
plant at the Northern Outfall Works, Beckton, is 
now in operation. The remainder, together with the 
sludge digestion plant, should be completed and 
ready for use early in this year. Plans have been 
prepared and tenders are now being considered for 
further works for extending this plant. The 
reorganisation of the Western pumping station 





was completed and the new centrifugal pumps, 
having a total capacity of 850 tons per minute, were 
put into operation. At Abbey Mills pumping station 
the last sets of steam-driven pumping engines 
were replaced by oil engines of 1110 B.H.P. 
and the boilers removed for use elsewhere. The 
plant for the chlorination of sewage in intercepting 
sewers was extended at the Western pumping station 
and a new plant was installed at Heath Wall pumping 
station. 

The extension of the South-Western storm 
relief sewer was completed early in the year. 
For the relief of flooding of an area in Islington 
and Hackney, the Balls Pond-road branch of the 
Holloway storm relief sewer, 5ft. internal diameter, 
was constructed in tunnel. Certain chambers 
and connections are still under construction. 
The works for the improvement of the drainage of 
a considerable area of North-East London are 
in a similar state of progress, and comprise the pro- 
vision of a branch of the North-Eastern storm relief 
sewer, 6ft. internal diameter, and nearly a mile in 
length, together with the enlargement of an existing 
5ft. internal diameter brick sewer. Owing to the 
rapid development in the watershed of the Beverley 
and Pyl brooks and the consequent increase in the 
amount and rate of run-off, it has become necessary 
to improve the waterway of these streams and 
construct a new relief culvert to the river Thames 
at Barnes. This work is now being carried out by 
the Surrey County Council under an arrangement 
with this Council as regards the portion of the 
Beverley Brook vested in it. The diversion of the 
Victoria-street sewer in Whitehall at the site for 
the new block of Government offices was completed 
in the autumn. Tenders have recently been accepted 
and work is about to commence on the construction 
of an extension of the Brook Green branch of the 
Hammersmith storm relief sewer in Wood-lane, 
and of the Eltham relief sewer from King John’s- 
walk to Eltham-road, Woolwich. 

In addition, a number of important repair and 
maintenance works were, as usual, carried out during 
the year. 


Provincial Work. 

In the following notes some particulars are given 
of work completed and in hand in the provinces. 

Belfast—The only new works carried out during 
the past year were the laying of about | mile of 38in. 
external diameter bitumen-protected steel pipe to 
complete the duplication of the pipe sections of the 
Mourne conduit and increase its discharging capacity 
from 10 million gallons to 20 million gallons per day ; 
and the extension of distribution and service mains 
within the district of supply amounting to 8 miles of 
cast iron pipes, 4in. to 9in. diameter. 

Biggleswade.—The Board’s additional site at 
Dunton having been proved by the preliminary 
boring sunk in 1936, three further bore-holes were 
sunk, and the combined yield of the four borings has 
been ascertained by concurrent tests to be approxi- 
mately 50,000 gallons an hour. A contract has been 
placed with Messrs. W. H. Allen, Sons and Co., of 
Bedford, for the provision of generators and motor- 
driven bore-hole centrifugal pumps to deal with this 
quantity, which will be delivered through a rising 
main to be laid to connect with the Board’s existing 
water tower at Toplers Hill. A contract for the 
rising main, which involves some 6500 lineal yards 
of 12in. spun iron pipes, was let to Tarslag (1923), 
Ltd., South Harrow. The engineers for the scheme 
are Messrs. Binnie, Deacon and Gourley, and the 
Board’s engineer, Mr. T. A. Staniforth, is resident 
engineer on the pipe-line contract. 

Birmingham.— The contract for the reconstruction 
of the Rea Valley main sewer between Lawley-street 
and Macdonald-street, together with subsidiary 
sewers, was completed. The main sewer varies in size 
from 75in. to 98in. diameter and included construc- 
tion in tunnel, in which cast iron sections were used, 
parts being driven by means of a shield. The esti- 
mated cost of the work was £133,000 and the con- 
tractors were Cameron and Pooley, Ltd., 210, High- 
street, Erdington, Birmingham. 

The work in the contract let to A. Earnshaw and 
Sons, Ltd., Ilkeston, for the sewerage of the Sheldon 





area, which included the construction of about 
10 miles of sewers from 42in. to 9in. in diameter, at 
an estimated cost of £73,000, was completed. 

The first section of the Lea Valley and Kitts Green 
sewerage scheme for the purpose of sewering an area 
which is being developed by the Corporation as 
a housing estate, was completed. The contract 
provided for the construction of about 6 miles of 
sewers varying in size from 5lin. to Yin. in diameter, 
and also lengths of 8ft. 6in. by 4ft. 3in. open channel 
and 7ft. 6in. by 4ft. flat-topped culvert, at an esti- 
mated cost of £51,000. The contractors were Cameron 
and Pooley, Ltd. 

The second contract for the upper portion of this 
area was also let to the same firm and is well in hand. 
It includes the construction of nearly 34 miles of 
foul and surface water sewers and culverts of sizes 
between 42in. and Qin. in diameter. 

The estimated cost of this contract 
£32,600. 

During the past year no water supply work of any 
importance was carried out in the Elan Valley. It 
is interesting to note, however, that the conditions 
of drought in the middle portion of the year resulted 
in a greater depletion of storage than has happened 
since the works were opened in 1904. On the 
Elan aqueduct pipe-laying operations were in pro- 
gress on the Downton and Severn siphons, and the 
necessary extensions were carried out to the steel- 
work on river crossings to permit of the laying of the 
new 60in. steel pipes. Work on the extension of the 
Northfield reservoir made steady progress, and the 
additional storage should be available in the early 
part of this year. At Frankley the construction of 
an additional filtration plant of a capacity of 4,000,000 
gallons per day is in hand. A new booster pumping 
plant was provided at Kingstanding to main- 
tain an adequate supply of water for the houses 
recently built on high ground towards Barr Beacon. 
The laying of new 24in. steel trunk mains was 
continuous throughout the year, together with the 
laying of smaller cast iron distributing mains. 
Approximately 95 miles of mains were laid during the 
year. 


Bradford.—_No large works were carried out at 
Bradford during 1937, but there were some interest- 
ing developments. The Esholt sewage works deals 
with a large proportion of industrial effluents, par- 
ticularly from the woollen industry. 

The outstanding matter during the year was the 
progress made in the development of new marketable 
products from the recovered grease. 

Not only have the laboratory researches been 
completed on the main issues and a small works scale 
plant operated to produce the goods for examination 
by buyers, but in collaboration with the engineering 
section of the department a complete plant has been 
designed, and is now in course of erection, capable of 
dealing with approximately one-third of the output 
of raw grease. The design lends itself to simple 
addition as the commodities find places on the market. 
The new development consists of a series of processes, 
each one operating on the product of the previous one. 
Thus a complete chain with standardisable products 
of definite market value at every operation is 
obtained, allowing processing to be halted at any 
stage. 

Process 1 consists of the conversion of the grease 
into a crude soap which may be prepared in the form 
of a powder for sale. Its uses are varied and interest- 
ing, ranging from the production of cheap scouring 
soaps, powders, or flakes, to the separation of minerals 
by flotation, and the production of metallic soaps (a 
new industry with great possibilities), from which 
the soap may find large outlets in paint, lubricating 
grease, and in rubber goods. Many users are inter- 
ested in this crude soap powder, and many tons have 
been sold from the first experimental plant, and the 
material has given satisfaction. 

In Process 2 the crude soap is extracted with solvent 
to remove the unsaponifiable matter from the soap, 
the latter being then obtained m an almost pure 
anhydrous or dry form. Both these products are of 
considerable interest to users. The unsaponifiable 
portion possesses very interesting and unique pro- 
perties, and is likely to prove very valuable when 
applied in the best direction. It can be used, for 
instance, as a protective coating or as a constituent 
of lubricating oil (special tests on this subject are in 
hand), and there are even possibilities of its use in the 
dyestuff and allied industries, as its chemical constitu- 
tion makes it suitable for this purpose. The pure soap 
in powder form will have many outlets as cheap soap. 
Small sales have been made and quite a number of 
trial orders received which the department have not 
been able to execute. It can be blended in various 
low-quality soaps, and for certain purposes has proved 
quite suitable in use alone. For instance, there is 
good indication that it will prove to be suitable for 
such purposes as wire drawing, an industry where 
large quantities of specially prepared soap are used. 

The pure soap is next decomposed with acid to 
give a hard saponifiable almost pure fatty acid, and 
this constitutes Process 3. These fatty acids are of a 
stearine-like character, and will no doubt find use in 
this market, interest having been shown in this 
product in one or two directions. 

Process 4 relates to the distillation of the above 
fatty acids. By this method a first-class fatty acid 
distillate and stearine may be produced. This is 
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capable of absorption in a very large market, since it 
will be an excellent soap-making material, and is 
capable of yielding first-class stearine and oleine, and a 
particularly high-class base for the production of metal 
polishes, lubricating grease, dip candles, &c. There 
will also be produced by this process a hard pitch 
by-product for which there is plenty of demand in the 
market to-day. 

All the four processes above described, together 
with their products and possible uses for them, were 
included in a patent, the complete specification for 
which was recently accepted by the Patent Office. 

A contract was entered into to erect a new grease 
house which will release the existing grease house for 
use as a new press house, and it is intended that 
thirty-two new sludge presses be installed as early as 
may be possible. This will then provide 160 presses 
for use, an increase of 25 per cent. in capacity. 

The Committee has taken notice of the criticism of 
owners of surrounding property in their complaints 
of smells, and the Sewage Committee has under- 
taken that in so far as it is within its power to do 
so, it will stop any nuisance arising whatsoevur. 
The subject was approached on the assumption that 
the popular idea that the smell came from the press 
house range of buildings was correct. 
were made to harness the gases from these buildings 
and to pass them up three towers of special design. 
The problem also concerns the health and comfort 
of the men working within the buildings, where the 
temperature in the summer-time is commonly 
95 deg. to 100 deg. Fah. Allowance has been made 
to change the air in these buildings twelve times per 
hour, and the time of contact of the air passing up 
the tower is 15 sec. The three towers were com- 
pleted and tested, and the results are considered to be 
excellent. 

Since the Committee started the sale of grease and 
manure in 1903, goods to the total value of £1,459,982 
have been placed on the market, equivalent to an 
average annual receipt of £41,714. 

Chatham.—A main intercepting storm water culvert 
about 14 miles long, varying from 42in. to 84in. 
diameter, was under construction during the year. 
Construction is proceeding in concrete in a deep 
tunnel in chalk. There is a tidal outfall into the river 
Medway, and the work includes long lengths of sub- 
sidiary storm water drains, costing £80,000. The 
engineers are W. H. Radford and Son, of Nottingham. 

Cheltenham.—During 1937 new water mains laid 
comprised 5525 yards of 3in. diameter pipes, 2678 
yards of 4in. and 370 yards of 6in. Mains renewed 
included 6698 yards of 4in. diameter and 102 yards of 
3in. This work forms a part of a programme of 
renewal of water mains throughout the area of supply, 
estimated to cost £20,000. As an additional safe- 
guard chlorination plant was installed at Leck- 
hampton reservoir and a similar plant is now being 
erected to deal with the supply to Hewletts reservoirs. 
During the year the Council entered into a contract, 
amounting to £21,000, for the laying of 11,900 yards 
of 18in. diameter steel water main from Churchdown 
to Hewletts. The object of this main is to obtain a 
supply from the reservoirs now being constructed by 
the recently constituted Cheltenham and Gloucester 
Joint Water Board. 

Corby, Northants.—The Eye Brook Reservoir is 
now under construction by direct labour, and work 
is proceeding on the diversion tunnel and the main 
embankment. The embankment will be about 1700ft. 
long and about 50ft. high, and the reservoir will have 
a capacity of 1540 million gallons. The joint engineers 
for the scheme are Messrs. Binnie, Deacon and Gourley 
and Messrs. Herbert Lapworth Partners, and the 
resident engineer is Mr. P. A. T. Chrimes, Assoc. 
M. Inst. C.E. 

Derwent Valley Water Board.—The construction of 
the dam of the Ladybower reservoir made steady 
progress during the year. The dam will be an 
earth embankment, 1250ft. long at the crest with 
a maximum height of 143ft. and will impound 
5500 million gallons of water. The engineers 
for this work are Messrs. G. H. Hill and Sons, Man- 
chester, and the contractor Mr. Richard Baillie, of 
Haddington, East Lothian. The excavation of the 
eentral cut-off trench is now almost finished, the 
depth varying from 100ft. to 250ft. Concreting of 
this trench commenced in September, 1937, and is 
progressing steadily. The lining of the two discharge 
tunnels is almost complete. One of the spillway shafts 
and a considerable portion of the two spillway tunnels 
was excavated. The sinking of the central trench 
under the site of the embankment is almost complete, 
and only a small portion now remains to be done, the 
average depth being 175-5ft. The refilling of the 
central trench with concrete has been commenced, 
and it is hoped that what excavation still remains 
to be done will be finished early this year, so as to 
enable the subsequent operations to be carried on 
throughout the whole length. About 6610 cubic 
yards of concrete have already been placed. The 
valve shafts have been excavated to the full depth, 
and the construction of the conerete bases is well in 
hand. Good progress has been made likewise on the 
work at the forebays, and the same remark applies 
to the tailbay. Excavation is proceeding at the site 


of the overflow shafts. 

As the accompanying illustration shows, the forma- 
tion of the embankment has also been commenced, 
but nothing much can be done in that respect until 
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after the river has been diverted through one or other 
of the discharge tunnels, and the refilling of the central 
trench with concrete is further advanced. 

Duplication of part of the Board’s aqueduct 
supplying Leicester and Derby progressed. A 
length of 6} miles of 39in. pipe was completed 
and the laying of a further 9} miles of 48in. steel 
pipes is in progress. The contractors for the latter 
work are Messrs. Lehane, Mackenzie and Shand, 
Derby, and the work is being carried out under the 


This contract constituted, with the Manchester 
Ship Canal and river Mersey crossings, the remaining 
portion of the third line between Norton Tower 
and the Prescot storage reservoirs. Pipe-laying on 
both lengths commenced at the end of September, 
1936. The length between Norton Tower and the 
Manchester Ship Canal included the crossing of the 
Bridgewater Canal, which was carried out in two 
instalments by cofferdams. The fourth instalment 
also has been laid at this crossing. The main pipe- 
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direction of the Board’s engineer, Mr. R. W. S. 
Thompson. ; 

Edinburgh.—During 1937 two new open sand filters 
were constructed at Fairmilehead filtering station. 
Each filter is 3000 square yards in area and capable of 
filtering 1} million gallons daily. The cost of the 
two filters was £19,560, including sand. A new 27in. 
cast iron concrete-lined and coated pipe was laid along- 
side the existing built aqueduct from Gladhouse to 
Gillygubdean. The length of the pipe line is 1} miles, 
and the cost of the work £25,000. When the new pipe 
line is brought into operation the existing built aque- 
duct is to be relined. The relined aqueduct and the 
pipe line will then be available for bringing in larger 
quantities of water at times when Talla aqueduct or 
other sources of supply are suspended. 

Glasgow.—Plans are now being made for alterations 
and extensions to three main sewage purification 
works, situated at Dalmarnock, Dalmuir, and Shield- 
hall. The Corporation decided to construct five Pruss 
type continuous flow sedimentation tanks at Shield- 
hall works to deal with approximately 15,000,000 
gallons per day. At Dalmarnock works a large experi- 
mental plant on the Simplex activated sludge process 
was put into commission in the spring. 

Hythe, Kent.—A sewerage scheme was completed 
at an approximate cost of £12,000, including the 
installation of ejectors and three electrically con- 
trolied Hughes and Lancaster compressors to operate 
““Shone”’ ejectors, three pumps for operating the 
sludge and supernatant water sedimentation tanks, 
digestion tanks and drying beds to serve the whole of 
the western side of the borough of Hythe, with a 12in. 
outfall carried out to sea, approximately 100ft. 
below low-water mark ordinary spring tides. It is 
proposed to augment the water supplies, and for this 
purpose a bore-hole was sunk to a depth of 350ft. 
Plans for the installation of pumps, &c., are at 
present under consideration by the Ministry of 
Health, and the work is held up pending a decision. 
The reconstruction of a sea wall some 9600ft. in 
length was completed, and constructed therewith 
there is a 20ft. promenade and a 24ft. carriageway. 
This work, executed at a cost of approximately 
£58,000, connects Hythe with the borough of Folke- 
stone. The work was carried out by West’s Rotinoff 
Piling and Construction Company, Ltd., under the 
supervision of their agent, Mr. Pettigrew. 

Liverpool.—New works, other than normal distribu- 
tion extensions, carried out during the year ended 
December 31st, 1937, were chiefly in connection with 
the third instalment of the aqueduct from Lake 
Vyrnwy. 

Work on the Hirnant-Morda section consisted of 
approximately 3:6 miles of 42in. steel pipes, lined 
and sheated with bitumen, and comprised three 
separate lengths on the Vyrnwy side of Oswestry. 
Pipe laying commenced in mid-June, 1936, the 
contract being completed and the sections in commis- 
sion by June 21st, 1937. A length of 3-32 miles of 
42in. steel pipes, bitumen-lined and sheathed, com- 
pleted the section between the balancing reservoirs 
at Cotebrook and Norton. Work commenced in 
May, 1936, and was completed and the sub-section 
brought into commission in December, 1937. 

Two lengths of 42in. steel pipes, bitumen-lined and 
sheathed, were laid between Norton Tower and the 
Manchester Ship Canal, and on the north bank of the 
river Mersey. 


laying was finished by the end of March, 1937, the 
remaining special work, consisting of cross-overs to 
the existing first and second lines, erection of a self- 
acting valve, and special pipes near the Manchester 
Ship Canal, being completed in October, 1937. The 
second portion, between the north shaft of Mersey 
crossing No. 2 and Sankey, included the crossing 
of the London, Midland and Scottish (Garston and 
Warrington) Railway and the Sankey Canal, which 
are adjacent, at which points the fourth instalment 
also was laid. The crossing of the Sankey Canal 
was also effected by cofferdams in two instalments. 
The main pipe-laying work has been completed, with 
the exception of specials near Mersey crossing No. 2. 

In order to provide for the third and fourth 
instalments of the Vyiwy Aqueduct, it has 
been found necessary to construct a second tunnel 
under the river Mersey. The works comprise the 
sinking of two shafts, one on each side of the 
river Mersey, the driving of a tunnel between 
the two shafts, and the laying of 38im. diameter 
bitumen-lined steel tubes in the Mersey crossing 
No. 2, and 40in. diameter pipes in the existing Ship 
Canal crossing. The north and south shafts of the 
Mersey crossing No. 2 will be 90ft. and 81ft. deep 
respectively, and both shafts will be 16ft. 4in. internal 
diameter. The tunnel, which will be 10ft. internal 
diameter and 945ft. long, will be approximately 
40ft. below the bed of the river, and was driven by 
shield and under compressed air. The south shaft 
has been driven and lined with cast iron segments. 
The concrete linimg was commenced in November, 
1937, and is now proceeding. The tunnel has been 
driven between the two shafts, and lining with cast 
iron segments practically completed. Concreting of 
the invert of the tunnel and cross walls for the support 
of the pipes has been carried out. Excavation was 
commenced in the north shaft in free air at the 
beginning of May, 1937, and was continued until 
September. Difficulties arose, and sinking under 
compressed air started in October. The shaft has 
now been completed, lined with cast iron segments, 
and a start made with the concrete lining. 

The shafts, tunnel, and pipe-laying work are being 
carried out by Kinnear, Moodie and Co., Ltd., of 
London. In order to provide additional filtering 
capacity to conform with the aqueduct capacity on 
the completion of the third instalment, four new filter 
beds were put in hand at Oswestry. The new beds 
will be slightly larger than the existing beds, having 
an area of 0-848 acre each, and will add to the 
capacity of the Oswestry filtration plant by approxi- 
mately 8,000,000 gallons per day. 

(T'o be continued.) 








Obituary. 


ARTHUR SPYER. 


By the death of Arthur Spyer, which, as recorded 
in last week’s issue, took place at his home, 25, 
Leith-mansions, London, W.9, on Tuesday, January 
4th, boiler engineering loses one who had served it 
well and faithfully for many a year. Mr. Spyer, who 
at the time of his death was eighty-one years of age, 
received his education at University College, London, 
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and served his engineering apprenticeship with EKarle’s 
Shipbuilding and Engineering Company, Ltd., of 
Hull, and in H.M. Dockyard, Portsmouth. 

He left Hull in 1875 in order to enter the Royal 
Naval College at Greenwich, where he took the full 
three years’ course in marine engineering, gaining the 
certificate of the College in 1876. The following year 
he was appointed assistant overseer to Sir Edward J. 
Reed, and supervised the construction of workshop 
machinery. In 1878 he acted as engineer in 
charge of machinery at sea under Captain J. W. 
Webb, R.N., while in the following year he was a 
draughtsman under Sir J. Fortescue Flannery, Bart. 

At the end of 1879 he entered the Civil Service by 
competitive examination, and during the next fifteen 
years until 1902 he was in turn engineer draughtsman, 
chief draughtsman, and assistant engineer at the 
Admiralty under Sir James Wright and Mr. R. 
Sennett. For the next eight years he acted as engi- 
neer inspector at the Admiralty, and under Sir John 
Durston he was responsible for the design, construc- 
tion, and maintenance of naval machinery. 

Mr. Spyer resigned his position with the Admiralty in 
1902 to take up the appointment of chief of the marine 





ARTHUR SPYER 


department of Babcock and Wilcox, of Renfrew and 
London, and to serve as assistant to Mr. James 
Rosenthal, later Sir James Kemnal, who was then 
managing director of the company. When Sir James 
died in February, 1927, Mr. Spyer was appointed the 
general manager of the firm, a position which he held 
with distinction until his retirement in December, 
1930. 

Even after his retirement Mr, Spyer continued to 
hold directorships in several of the European com- 
panies allied with Babcock interests, work in 
which his excellent knowledge of foreign languages 
was of great value. After his retirement he con- 
tinued to make many journeys abroad, and there was 
no lessening of his accustomed energy and activity. 

He was a member of the Institutions of Civil, 
Mechanical, and Electrical Engineers, a member of the 
Institute of Marine Engineers, the Institution of 
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Naval Architects, and the Institute of Metals. For 


some years he served on the Council of the Institute 
of Fuel, of which he was a founder member. He was 
also a member of the Worshipful Company of Ship- 
wrights. 

During the whole of his career he took the keenest 
interest in scientific research, and to the end of his 


he was a familiar figure at technical meetings, and 
other functions, and was well known and liked by 
those with whom he came into contact professionally 
or socially. 








Improved A.C. Motors. 


Four new types of A.C. motors, known as the * E”’ range 
and claimed to have exceptional characteristics, have been 
introduced by Crompton Parkinson, Ltd. The range 
consists of a ‘‘ super-silent’’ motor, a_ high-efficiency 
motor for applications involving approximately continuous 
duty, a high torque machine with properties of particular 
value in the textile industry, and a yeversing motor 
designed principally for machine tools demanding fre- 
quent reversal on full load up to forty times per minute. 
Although suitable for a great number of applications, 
standard motors, the firm explains, are not completely 
satisfactory in all cases, and these new machines have been 
developed at small additional cost to replace special 
motors which are relatively expensive or to ayoid the use 
of standard motors that do not fully comply with the 
requirements. 

In general, the electrical design and electrical materials 
employed have been chosen solely to suit one parti- 
cular service, but when the duty , requires several 

















FiG. 1—-SILENT MOTOR 


of those features the properties of one or more 
motors can be combined. Except in a few instances 
the required characteristics can be provided by 
squirrel cage motors. In the rotor stampings, a 


metallic cage is embedded with a set of ventilating vanes 
cast solid with the core, producing one indestructible mass 
of material. Bad joints, loose bars, and vibration are 
thus eliminated, whilst to secure the particular perform- 
ance required certain non-ferrous elements are injected 
into the molten metal of the cage before casting. 

In Fig. 1 is shown a super silent motor for use where 
noise must be prevented. Electrical noise has been elimi- 
nated chiefly by improving the field form which, as a 
diagram supplied to us shows, is for all intents and pur- 
poses purely sinusoidal. 

Mechanically, noise has been reduced by the use of 
self-lubricating bronze journals, of high efficiency which 
permit the motor to be mounted at any angle. 
Acoustical research is said to have made residual sounds 
inaudible in operation. As long as those sounds are lower 








days was himself a research worker. For many years 
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Fic. 3—EFFICIENCY CURVES 


of the place in which the motor operates, they become 
inaudible, and the motor is designed in each case with this 
in mind. Such modifications as are necessary are made in 
each case, depending on the acoustic properties of the site. 

The high torque or “‘ Tork ’’ motor is a squirrel-cage 
machine, claimed to develop any given starting torque 
with two-thirds of the current taken by a motor of this 


provides an unusually high running efficiency. Another 
advantage claimed is extremely smooth acceleration, a 
feature of considerable importance in the textile industry. 
The speed torque curves shown in Fig. 2 are those for a 
good standard squirrel-cage motor, a typical high torque 
machine of this type of the usual design, and for the new 
* Tork ” motor, which has additional starting torque and 
exceptionally smooth acceleration. 

Reduced running costs on continuous duty is the prin- 
cipal claim made for the high efficiency or “ Lowloss ”’ 
motor, A good all-round 5 H.P. induction motor running’ 
continuously with power at Id. per unit, the makers 
assert, has losses representing approximately £24 per 
annum, but under similar circumstances the losses of the 
new high efficiency motor would only represent about 
£16 per annum. Although few motors run as continuously 
as is assumed in this example, a considerable saving could, 
it is contended, be obtained in many industrial estab- 
lishments in which hundreds of motors are performing 
long-duty service. In Fig. 3 curves are given showing the 
efficiencies of the “‘ Lowloss ”’ motor, and a good general- 
purpose machine, 

The motor for frequent reversal on full load is known 
as the ““R VR” motor. It has been designed particularly 
for machine tools, and, as we have said, it can reverse on 
full load up to as many as forty times per minute. Even 
at the instant of reversal only very low current peaks 
are produced to provide the powerful torque necessary. 
Strain on the control gear is therefore minimised, and the 
losses and heating in the machine itself are correspond- 
ingly controlled. No combustible or semi-combustible 
material is used for insulation in any part of the machine, 
which is claimed to be so robust that it will withstand con- 
ditions that would wreck a normal motor. A simple 
double-pole switch serves for reversing the machine, and 
even at the moment of reversal when it is running at full 
speed in the opposite direction to that required, the 
current is said to be well within the bounds and lower than 
that of a normal motor of the same capacity starting in the 
ordinary way against no load with a “ direct on” starter. 
Usually the reversing torque exceeds twice full-load torque. 
Other features of the machine are its smooth acceleration, 
comparable with that of the ‘‘ Tork ’ motor, and reversal 
from full speed forward to full speed in the opposite 
direction takes place in the shortest possible time. In 
Fig. 4 is shown a typical load characteristic curve of a 
2 H.P. “ RV R” motor operating a change-speed revers- 
ing capstan lathe through a 43-second operating cycle. 

It is believed that to many who were previously forced 
to choose between a relatively expensive special design of 
motor or the nearest standard machine approximating 
the characteristics required, this new range of motors 
will make a special appeal. The cost of the new motors, 
the manufacturers explain, has been maintained suffi- 
ciently low to make them more economic than standard 
motors on account of their higher efficiency. 








SIXTY YEARS AGO. 


To-pay, an air of romance lingers round the names 
Carson River, Virginia City, and Comstock Lode; but, 
as we told the story in our issues of January 4th, 11th, and 
18th, 1878, the discovery of rich silver deposits in the 
western corner of Nevada and the activities which there- 
upon ensued seem to have been quite unromantic. Never- 
theless, from the dry geological and statistical details with 
which we chose to clothe our descriptive remarks it is 
still possible to recover something of human interest. 
Placer mining began in the district in 1857, but it was not 
until 1859 that the first indication of the great wealth 
lying below the surface was received. In June of that 
year Peter O’Reilly and Patrick McLaughlin were washing 
for gold. To colléct water for their rockers they made an 
excavation in the ground and laid bare a rich vein of 
sulphuret of silver. They were operating on territory 
claimed by some of the earlier prospectors and engaged a 
man, Comstock by name, to purchase these prior rights. 
Who Comstock was we are not told, but we may picture 
him perhaps as a lawyer, who succeeded so well in the 
delicate task entrusted to him that he not only purchased 








type devoid of the makers’ special features. An excep- 
tionally low speed variation between no load and full load 


the claim, but gave his name to the whole vein. Soon 
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Fic. 4—LOAD CHARACTERISTIC CURVE 


thousands of fortune hunters flocked into the area and 
within two years the towns of Virginia and Gold Hill, 
with a population of 15,000 or 20,000 people, sprang up in 
the wilderness and locations were staked out along the 
supposed course of the lode for a length of over six miles. 
Actually O’Reilly and McLaughlin had struck the top of 
an immensely rich “chimney,” from which within the 
next few years silver ore to the value of about ten million 
dollars was taken. Other lodes, notably the Monte 
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Christo 2nd the Great Flowery Lodes, were soon discovered 
in the neighbourhood, and by 1878 mining operations were 
proceeding at many points at depths ranging from 400ft. 
to over 2000ft. In 1865 Mr. Adolph Sutro appeared upon 
the scene. He was clearly an engineer by instinct, if not 
by training. He observed that the mines lay on a rugged 
slope rising from the Carson River to Mount Davidson 
and intersected by ravines which made access to them and 
transport from them very difficult. He also noted that 
the ventilation and drainage of the mines were costly 
and unsatisfactory. He therefore devised a scheme for 
driving a perfectly straight tunnel over 20,000ft. long from 
the banks of the Carson up to the Comstock lode, tapping 
the other lodes on the way. By means of this tunnel and 
connections from it to the individual mines he proposed to 
ventilate and drain the workings of them all and through 
it to draw, by a steam railway, their outputs of ore down 
to the Carson River. At the mouth of the tunnel he would 
build a town, where the mining companies would 
establish their crushing plants and storage bins and where 
their workers would reside. His scheme was approved by 
the companies, which agreed to contribute a levy of two 
dollars on every top of ore brought out through the tunnel. 
Authority was secured from the Legislature of the 
State of Nevada, and from the Congress of the United 
States, and in October, 1869, the tunnel was begun. 
Interruptions and mishaps attended the early stages of its 
construction, but by the beginning of 1878 the great work 
was only some 2000ft. short of completion. ... Here our 
romance fades away. It turns out to be a romance of 
engineering vision and perseverance, although doubtlessly 
sret Harte was in the background. Adolph Sutro lived 
to make a fortune from his enterprise. So at least we may 
infer from the last glimpse we get of him years later, 
when, dying. he left to San Francisco a private library 
containing many rare books and pamphlets. 








An Automatic Door-Opening Gear. 


Heavy sliding doors through which there is intermittent 
traffic cause considerable loss of time and in winter shop 
heat, as every vehicle must be stopped while the driver 
opens the doors, passes through with the vehicle, and 
closes the doors again. The Herbert automatic door 
opening gear, developed and patented by Alfred Herbert, 
Ltd., of Coventry, can be applied to either single or double 
doors and enables traffic to proceed without interruption. 
In normal operation a truck approaching the doors passes 
over a stud in the floor. The doors thereupon open auto- 
matically to their fullest extent and remain open for a pre- 
arranged period. When the vehicle has passed through, 
the doors automatically close again. 

Additional features and safety devices are incorporated 
in the equipment. For the passage of small hand trucks 
or in circumstances in which it is not desirable to open the 
doors to their fullest extent a pair of open and close push 
buttons are mounted on a pillar on either side of the doors. 
These buttons are for hand control. So long as the appro- 
priate button is kept depressed the doors will continue to 
open or close but as soon as the button is released the 
doors remain stationary. Should the stud in the ground, 
which controls the automatic operating mechanism, not 
be required, an alternative arrangement for the push 
buttons can be provided. If the doors are inadvertently 
left partly open they will open automatically to their 
fullest extent after a few seconds and immediately reclose 
completely. This action ensures that the doors cannot be 
left partly open and, by arranging them to open com- 
pletely before closing, adequate warning is given of their 











Storage and Transport of Petrol. 


A NEW system for the storage and easy transport of 
petrol and of liquids generally, which promises to prove of 
considerable use to engineers as well as in connection with 
national defence plans, has been developed in France by 
the Tecalemit Company. The system involves storing the 
petrol in barrels designed to be easily moved and stored. 
The barrels are of welded steel construction with slightly 
tapering ends. The head and the bottom are of pressed 
steel, welded on, and are provided at their centres with a 
small pressed steel cup welded into a hole cut for the 
purpose. At the limit of the cylindrical centre portion 
a series of small clamps is welded on to the barrel for 
fixing solid rubber tires to it. These tires permit the barrel 
to be rolled along a road without difficulty. The bung- 
hole is formed in one of the tapering portions and is closed 
by a cap which screws in flush. 

The barrels are particularly intended for transport by 
means of a special frame which turns them into wheels for 














STORAGE BARREL IN TRANSPORTING FRAME 


their own movement. This frame is of welded pressed 
steel, forming a square U shape, the fourth side of the 
frame being formed by a removable bar which bolts on to 
the ends of the U with wing nuts. On this frame bearings 
are provided to fit into the cups in the head and bottom 
of the barrels. These cups consist of a solid piece which 
fits into the cup and which turns on ball bearings on a short 
axle fixed to the frame. In order to relieve the bearings 
of excessive load, a band consisting of steel tape with 
bearing pads on the underside is passed round the barrel 
and fixed to the frame. In this way, whenever the bear- 
ings are subjected to a strain sufficient to deform them, 
the extra strain is taken up by the bands. At either side 
of the frame a coupling rod and a pair of crossed chains is 


provided to permit the frame to be connected to a tractor 


or to allow several frames to be coupled together. This 
coupling is sufficiently rigid to permit the barrels to be 
either pulled or pushed. 

The system allows the transport of considerable quan- 


tities of petrol without the use of tank lorries, and also 


permits storage in a confined space or in temporary shelters, 
such as would be found in military positions, or on engi- 
neering jobs in unfrequented regions. 
tires makes it possible to draw the barrels along the road 
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AUTOMATICALLY 


automatic operation to anyone passing through. Even in 
the remote possibility of a person or vehicle being caught 
in the doors no injury or damage can be caused, as the 
closing pressure is very light. The arrangement of the 
mechanism ensures that in the event of fire and failure of 
the electricity supply the doors can be manually operated 
without difficulty. If one of the doors incorporates a 
wicket gate provision is made for interlocking this gate, 
so that should anyone be passing through when the push 
button or stud in the ground is operated, the opening 
mechanism becomes inoperative. 

Power is supplied by means of an electric motor through 
a worm reduction unit to a continuous steel wire rope 
driven by a grooved pulley. Counterweights are coupled 
to the doors to assist in closing. All the equipment can 
be carried on the outside wall, as it is weatherproof. 





OPENING DOORS 


without difficulty, while the construction pf the barrel 
lends itself to transport over rough ground. The frames 


round the barrels prevent them from bumping and injuring 


each other, while by the removal of the frames the barrels 


can be stored in small underground pits, where a stock of 


six barrels would represent a supply of over 1400 gallons 
of petrol. 








Reinforced Artificial Resin 
Bearings. 


THE material known as “ Tufnol,” made by Ellison 
Insulations, Ltd., Perry Barr, Birmingham, is, as our 
readers are doubtlessly already aware, an artificial resin 


The use of rubber 





composition reinforced by laminations of canvas, cotton, 
silk, or other fabric or fibre. Among many uses that have 
been found for it, its employment in bearings in place of 
bronze or other bearing metal has been extensively 
developed. In that capacity it has been found to possess 
notable advantages in steel rolling mills, rubber mixing 
mills, paper mills, water turbines, pumps, and in a number 
of other applications. The particular brand of ‘ Tufnol ” 
used for bearings is generally that known as ‘** Whale,”’ 
in which the reinforcing fabric is canvas. The lubricant 
commonly used is water, but for some duties oil or graphite 
is preferred. The material exhibits an ability to retain 
a film of water, and when so lubricated has a lower 
coefficient of friction than that of metal bearings lubricated 

















TUFNOL BEARING MACHINED. FROM SOLID 


with oil. It is capable of absorbing heavy. shocks and is 
resistant to oil, suds, grease, graphite, and most acids 
and chemicals. The specific gravity of ‘‘ Whale” brand 
“Tufnol”’ is 1-38, its ultimate strength in tension 
11,500 Ib. per square inch, its ultimate strength in com- 
pression 35,000 lb. per square inch, an its Brinell hardness 
number 30. 

The material can be made up into bearings in a number 
of ways, but for heavy or fairly heavy work one or other 
of three methods is commonly employed. It may be 
machined from the solid in the form of two blocks as 
shown in the view in the engraving above, or it 
may be moulded as a shell or liner and mounted 
in a chock as shown in the top view below, or it may be 
used in the form of strips mounted on a chock as shown 
in the third view. Solid bearing blocks of the type shown 
in the first view have been used in a mill rolling steel 
strip 6}in. wide, working at a pressure of 1500 1b. per 
square inch of bearing surface with a rolling cycle of 
36 sec.. for one-third of which time the bearings were 
under full pressure. The shaft speed was 110 r.p.m., and 




















TUFNOL BEARINGS MOUNTED IN CHOCKS 


its peripheral speed 320ft. per minute. The moulded 
liner type of bearing has been fitted to an electrically 
driven rolling mill in which the conditions were such that 
bronze bearings lasted only forty-eight hours. The 
‘“'Tufnol ” bearings, we are informed, lasted three weeks 
and were found to lower the peak load by 300 amperes. 
One set of “* Tufnol ” bearings to which particular attention 
was given was made to last for three months. For some- 
what lighter loads the strip type of bearing has been found 
to give good service in rolling mills. One set of such 
bearings on test withstood the rolling of 250 tons, or about 
500 miles, of strip 2in. wide by yin. thick. Their use, 
we learn, resulted in a considerable saving in power 
and the wear suffered by them was only half that exhibited 
by the metal bearings formerly used. 
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Recent Developments in Ship 


° 
Propulsion.* 
By Major P. L. JONES, M.C., B.Se., M.[. Meech. E.+ 
RECIPROCATING STEAM ENGINES. 

A FEW years ago not many people would have imagined 
that in a lecture delivered in 1938 and dealing with recent 
developments in marine propulsion, a prominent place 
would have to be allotted to reciprocating steam engines ; 
yet such is the case. Due to the intensive competition of 
the oil engine, as well as the geared turbine, the steam 
engine has been so much improved in recent years that 
to-day it holds a very strong position for all powers up to 
about 4000 I.H.P.; and it must be remembered that the 
vast majority of ships now at sea are of considerably 
less power than this. : 

Some ten to fifteen: years ago, marine steam recipro- 
cating machinery was practically limited to triple-expan- 
sion and quadruple-expansion engines of more or less 
standard design, working with saturated steam. The very 
varied types now in existence have been developed in the 
belief that they possessed important advantages compared 
with the earlier designs. The reasons for some of the steps 
of this development are perhaps at first sight a little 
obscure. For example, before the adoption of triple- 
expansion engines the two-stage compound was the 
accepted type. The triple-expansion engine, however, 
showed a definite advance in economy as compared with 
the compound, and soon replaced it altogether. Where 
still higher economy was required the quadruple-expan- 
sion engine was adopted. Notwithstanding this, how- 
ever, some of the most modern designs are once again pro- 
vided with two stages of expansion only. The principal 
reason for this apparent reversion to a discarded type is, of 
course, the adoption of a comparatively high degree of 
superheat. In the days when saturated steam was stan- 
dard practice, the triple-expansion engine superseded the 
compound chiefly because, by dividing the heat drop into 
three instead of two stages, the initial pressure could be 
increased without introducing prohibitive condensation 
losses in the individual cylinders, and for precisely similar 
reasons the quadruple-expansion was preferred to the 
triple-expansion engine. It is found, for example, that 
with a vacuum of, say, 88 per cent. a well-designed quad- 
ruple-expansion engine operating with saturated steam 
at 230 1b. per square inch is approximately 6 per cent. 
more economical than a triple-expansion engine operating 
at 200 1b. per square inch. This improvement is partly 
due to the increase in heat drop available, but also largely 
to the reduction in cylinder condensation losses due to 
the decreased temperature range in each cylinder. With 
superheated steam, however, the question of cylinder 
condensation loses its earlier importance, and the objection 
to a large ratio of expansion per cylinder is overcome. In 
this way the two-stage compound engine has been able 
to nullify its earlier shortcomings as regards economy ; 
and the other advantages resulting from the suppression 
of the third and fourth stages will be obvious. 

For reasons of mechanical balance and uniformity of 
turning moment the modern two-stage compound engine 
is often arranged with three or four cylinders. 

Many modern engines make use of the uniflow or semi- 
uniflow principle, which has the double advantage of 
reducing condensation losses and lowering the back 
pressure in the low-pressure cylinder. Cam-operated 
valves, which are a feature of many of these engines, 
result in a small improvement in mechanical efficiency. 
The use of poppet valves is popular in some quarters ; 
and these valves are claimed to be especially suitable for 
high temperatures on account of the absence of wear and 
consequent maintenance of steam-tightness. As, however, 
the high-pressure piston works under the same conditions 
as the valve, there seems to be no reason why a well-fitted 
piston valve should not be entirely satisfactory and such 
valves are, in fact, adopted in many engines of the latest 
design. ‘ 

The reheat engine is an interesting development which 
is largely due to the recognition of the importance of 
superheat. This engine is designed to deal with com- 
paratively high-temperature steam, not only in the high- 
pressure, but also in the succeeding eylinder. This is 
brought about by generating steam—at, say, 750 deg. Fah. 

which is partially cooled, before admission to the high- 
pressure cylinder, by exchanging some of its heat with the 
exhaust steam from that cylinder. By this means the 
temperature at inlet to the high-pressure cylinder is 
limited to something with which the engine can cope, /.e., 
about 600 deg. Fah., and the temperature at the succeeding 
cylinder is increased very appreciably above that which 
usually obtains in this cylinder. This engine is, of course, 
merely a variant of the practice adopted in land power 
stations for many years, in which, however, the reheater is 
usually separately fired and much higher temperatures are 
obtained. Reheating has not yet made extensive headway 
in marine reciprocating engines, but there are undoubted 
possibilities. 

The highest economy attainable with a steam engine is, 
of course, limited by the temperature at which it is desir- 
able to operate. There is anything but unanimity on this 
point, but probably few people would advocate a tempera- 
ture much in excess of 650 deg. Fah. in the cylinder itself. 
Higher economy can also be achieved by increasing the 
pressure, but apart from those still in the experimental 
stage, there are few engines actually at sea with pressures 
greater than 250 lb. per square inch. The only other way 
in which appreciable improvement can be achieved is by 
exploiting more effectively the lower end of the cycle, and 
with this object the exhaust turbine was introduced many 
years ago. In the earlier installations the exhaust turbine 
and the reciprocating engine each drove a separate pro- 
peller and very satisfactory results were obtained with this 
arrangement. This system was, however, only really 
suitable for comparatively large outputs in which more 
than one propeller was desirable, and it was not until the 
introduction of the scheme in vogue to-day, in which the 
power developed by the turbine is transmitted to the pro- 
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peller by the same shaft as that of the reciprocating engine 
that the exhaust turbine really became of first-class 
importance. 

The modifications in engine design mentioned hitherto 
are, of course, of considerable importance, but the deve- 
lopment of the exhaust turbine is undoubtedly the chief 
reason for the new lease of life now enjoyed by recipro- 
cating steam engines. The economy produced by adding 
an exhaust turbine to a triple-expansion engine is of the 
order of 20-25 per cent, Most of this gain is due to the 
increased heat drop resulting from the fact that the turbine 
is able to take full advantage of the highest vacua obtain- 
able. Another thermal advantage, however, arises from 
the fact that when the turbine is in operation the back 
pressure at the low-pressure cylinder exhaust is increased ; 
the temperature range, therefore, in this cylinder is 
decreased and the loss due to condensation reduced. 

TURBINES. 

During the years immediately after the war geared 
turbine installations, even for large Transatlantic liners, 
were of comparatively simple character. Scotch boilers 
were the rule and pressures of 200-230 lb. per square inch 
and temperatures of 550-600 deg. Fah. were fairly repre- 
sentative of high-class practice. Steam engine auxiliaries 
were usually fitted, although in a few quite exceptional 
cases they were electrically driven. In the intervening 
years there has been a continuous increase in pressures 
and temperatures, and marine developments have followed 
very faithfully, but at a respectful distance, those of land 
power station practice. Steam temperatures of 750 deg. 
Fah. and over are now common. Very fortunately the 
almost complete solution of the condenser tube problem 
which has been achieved in recent years by the intro- 
duction of new materials, e.g., cupro-nickel, aluminium- 
brass, &c., has removed the principal objection to the 
water-tube boiler in merchant vessel turbine practice, and 
has made it possible to adopt much higher working 
pressures. 

The question of the most suitable pressure for any 
particular installation is by no means easy to decide. 
From practical considerations, e.g., the effect of steam 
wetness on turbine efficiency, &c., it seems likely that, 
assuming the temperature is limited to about 800 deg. 
Fah., which is generally agreed to be high enough for 
present-day marine practice, the pressure should not be 
much in excess of 450 lb. per square inch, at least not until 
a satisfactory and inexpensive design of reheater is avail- 
able. The comparatively small improvement in overall 
economy produced by increasing the pressure above this 
figure, the expense and complication, &c., of reheating on 
board ship, and the possibility of operating difficulties, are 
reasons which, I think, will tend to limit the pressure for 
coal-burning installations—at least for some time to come 
—to the neighbourhood of 450-500 lb. per square inch. 
With oil burning, due to the much higher price of fuel per 
B.Th.U., the limit may be appreciably higher. As regards 
methods of firing, pulverised fuel has been adopted on 
several ships, but this has now practically disappeared 
from marine practice, and leaving out of account colloidal 
fuel, which is still more or less in the experimental stage, 
the choice to-day lies between oil burning and mechanical 
stoking only. 

As regards auxiliaries, a few installations have been 
built in which these are driven direct from the main 
turbine through a coupling of the hydraulic or frictional 
type. During manceuvring the coupling is disconnected 
and the auxiliaries are driven by an auxiliary engine or 
turbine. In most modern turbine installations, however, 
the auxiliaries are driven electrically, either turbo- 
generators or oil engine generators being installed. Closed 
systems for excluding air in the boiler feed are general ; 
multi-stage feed heating by steam bled from the main 
turbine is adopted as a matter of course ; and bleeding is 
also resorted to for feed water make-up and other duties. 
The choice of auxiliaries is of great importance and has a 
considerable effect on ship performance. 

The design of condensing plant has been fundamentally 
changed. Up to about twelve years ago the disposition of 
the cooling surface was more or less haphazard. Far more 
tubes were used than were necessary, the passage of steam 
through the tubes and the passage of air to the cooler 
much restricted, and the condensate greatly undercooled. 
It was no uncommon thing to have a pressure difference 
of 0-4-0-5in. of mercury between the top of such a con- 
denser and.the air pump suction. The air was extracted 
by reciprocating pumps, and the design of air coolers was 
only partially understood. The modern condenser is 
entirely different. The resistance to the flow of steam has 
been greatly reduced, the pressure drop being now negli- 
gible, and the condensate temperature is usually within 
1 deg. or 2 deg. Fah. of that corresponding to the vacuum 
at the exhaust flange. This results in a lower oxygen 
content in the condensate ; higher mean steam tempera- 
ture for a given vacuum, and therefore smaller tube 
surface ; and higher pressure at the air pump suction, and 
therefore easier duty for the air pump. 

The earlier troubles with gears, which were extremely 
serious, were tackled very thoroughly and many novel 
devices were put forward to improve matters. Various 
ingenious designs for introducing greater flexibility, e.g., 
floating frames for pinions, quill drives, &c., and numerous 
modifications of tooth form were tried, but at the present 
time the tendency is to revert substantially to the earlier 
arrangements. It has been found that, so long as the teeth 
are really accurately cut, pressures and stresses reasonably 
selected and initial alignment and lubrication well looked 
after, comparatively little trouble is to be anticipated, 
and the modern geared turbine is probably the most 
trouble-free and mechanically satisfactory unit of all the 
various type of propelling machinery available. 

It is interesting to note that while in land practice the 
impulse turbine is more common than the reaction type, 
in marine work the latter has practically the whole field 
to itself. Blade corrosion was the main reason why 
impulse turbines, which were fitted in a large number of 
ships from ten to fifteen years ago, fell into disfavour. 
This trouble has now been completely cured and in conse- 
quence of the very high inherent efficiency and other advan- 
tages of this type of turbine it is reasonable to suppose 
that it will re-enter the marine field in the early future with 
every prospect of more lasting success. 

tbho-electric machinery has been installed in a con- 
siderable number of ships and has given very satisfactory 





results. It is sometimes argued that turbo-generators 
can be safely designed for higher steam conditions than 
would be advisable with geared turbines, owing to the 
elimination of the astern element and therefore reduced 
likelihood of trouble during manceuvring, &c., and that 
in consequence the maximum economy obtainable with 
both types is substantially the same, notwithstanding the 
fact that the electrical losses’ can hardly be less than 
7-8 per cent., even in the largest installations, whereas the 
losses in the gearing are 2-3 per cent. only. This, of course, 
is by no means generally agreed, and in any case, geared 
turbines have proved themselves entirely satisfactory in 
operation, up to the highest temperatures and pressures 
now adopted in marine practice. Another advantage 
claimed for the electric drive is that full power is available 
for going astern. This is undoubtedly true, but the great 
majority of geared turbine installations get along quite 
well with only about 60-70 per cent. of the ahead power 
available for going astern. 

It must be realised that with electric machinery it is 
necessary to carry expert electricians, and that in conse- 
quence the cost of personnel is increased. A further point 
is that there are three links in the chain, 7.e., turbine, 
generator, and motor, against two only in the geared 
drive. This may not appear to be a very important point 
to land engineers, but owing to the paramount importance 
of reliability at sea, it is a matter which is bound to be 
earefully considered by marine engineers. If turbo- 
electric propulsion is ever adopted to any extent it will 
be for reasons other than those which usually apply in 
the choice of machinery. It will not be because it is more 
economical in fuel and maintenance costs, cheaper, more 
reliable, less costly in personnel, lighter, or because it 
occupies less space ; in all of these factors my investiga- 
tions show that it compares unfavourably with geared 
turbine machinery. There are special cases, however, 
where absence of noise is of more importance than the 
other considerations just mentioned, and in this respect 
turbo-electric machinery undoubtedly has the advantage. 

Or ENGINEs. 

While developments in all branches of marine engineer- 
ing during the period under review have been very great, 
by far the most noteworthy are those in connection with 
oil engines. Fifteen years ago there were very few motor- 
ships in existence, the tonnage being less than 3 per cent. 
of the total ships afloat. To-day the figure is nearly 21 per 
cent. and it is certain that the phenomenal success of the 
oil engine for ship propulsion has been the means of 
stimulating steam engineers to bring about the remarkable 
improvements in reciprocating engines, turbines, and 
boiler installations of recent years. When the possibilities 
of marine oil engines were first realised, tremendous 
activity ensued; many different designs were produced 
and engines built in this country and abroad, and vast 
sums of money were spent on them. For some years fierce 
competition ensued, but gradually the less successful 
types were eliminated and very few of the original designs 
are being manufactured to-day. 

Just as in steam practice, so with oil engines, the 
improvement in fuel consumption realised during recent 
years has been due partly to the extension of the range of 
operation of the working medium, and partly to the 
increased efficiency of combustion and to the reduction of 
mechanical losses. In the earlier propelling engines the 
true Diesel cycle was aimed at, and the maximum pressure 
in the cylinders seldom exceeded 500 Ib. per square inch. 
Nowadays the so-called dual cycle is general and the 
maximum pressure”is in the neighbourhood of 700 Ib. per 
square inch and in some engines even higher. The result 
is a much greater temperature range in the working cycle 
and a corresponding increase in the availability of the 
heat in the fuel. The combustion process has been 
exhaustively studied and a great increase in efficiency 
achieved. The method of injection of the fuel has been 
revolutionised. Almost all the earlier propelling engines 
adopted air injection, but nowadays mechanical injection 
is practically universal and the elimination of the air com- 
pressor has not only greatly reduced the first cost, weight, 
complication, and maintenance charges, but has also 
improved the mechanical efficiency by about 6-7 per 
cent. The result of all this is a large improvement in 
economy. The earlier engines had a fuel consumption of 
about 0-43 lb. per B.H.P. hour, but to-day 0-35 lb. and 
even lower figures have been realised, an improvement of 
about 20 per cent. 

As regards auxiliaries, the earlier motorships were nearly 
always fitted with steam-driven units, and the con- 
sumption of fuel in the boilers was often of the order of 
50 per cent. of that of the main engines. In fact, I know 
of a few cases in which this figure was considerably 
exceeded. Nowadays some of the auxiliaries are usually 
driven direct from the main engines by levers or chains, the 
separately driven units being either operated with steam 
produced in waste heat boilers or driven electrically from 
generators driven by oil engines. The consumption of the 
auxiliaries now seldom exceeds 2-3 per cent. of that of the 
main engines, and the overall improvement, therefore, as 
compared with earlier installations, is nearer 40 per cent. 
than the 20 per cent. just mentioned. 

Utilisation of the heat in the exhaust gases, which was a 
rarity fifteen years ago, is now general. The earlier two- 
stroke engines were at a serious disadvantage as regards 
waste heat recovery, compared with the four-stroke type, 
on account of their much lower exhaust temperature. 
Even in some present-day designs this temperature is so 
low that the installation of an exhaust boiler cannot be 
justified. As a result of extensive study of the scavenging 
process, however, the air quantity in some designs of two- 
stroke engines, particularly those with end-to-end 
scavenging, has been greatly reduced, this having the two- 
fold advantage of decreasing the load on the scavenge 
pump with a consequent improvement in mechanical 
efficiency, and also of raising the temperature of the 
exhaust gases, thereby increasing the amount of heat 
recoverable from them. 

Some motorships require large quantities of steam for 
use in port, e.g., cargo boats having steam winches, and 
tankers, which usually have steam-driven cargo pumps. 
In these ships the boilers are generally of the Scotch type, 
and in most cases all the steam required at sea can be 
obtained from a waste heat unit of the type shown in 
Fig. 1, in which the centre nest takes the exhaust gases 
and the wing furnaces are arranged for oil burning. This 
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particular boiler was designed in 1924 and was one of the 
first exhaust gas units fitted in British ships. It has given 
a very good account of itself; no major repairs have been 
necessary in its thirteen years of continuous service, and 
corrosion of tubes is non-existent. 

In those cases where more steam is required at sea the 
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“Tre ENGiInceR” 


A. Oil-burning outlet. B. Hot air 
D. Exhaust gas inlet. 


Fic. 1—Two-flow 


waste heat nest is sometimes arranged in two-flow style, 
as shown in Fig. 2. Fig. 3 shows a boiler arranged to take 
the exhaust gases from two engines in the wing furnaces, 
the centre one burning oil. In this design oil can also be 
burned in the wing furnaces when exhaust gases are not 
available. In many ships the quantity of steam required 
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A. Oil-burning outlet. 
B. Hot air to furnace. 
C. Oil-burning furnace. F. Win 


FiG. 2—Waste Heat Boiler. 


both at sea and in port is too small to justify fitting boilers 
of the Scotch type, and it is usual in such cases to install 
composite boilers arranged vertically, as shown in Fig. 5. 
This unit, which is of the thimble-tube type, takes the 
exhaust gas from two main engines in the outer nests and 
is arranged for independent oil burning in the centre. 

The progressive reduction in the cost of two-stroke engine 
installations was becoming a serious matter for the four- 
stroke fraternity until, a few years ago, the position was 
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“THe Encineer” Plan. 
8. Salt water circulating pumps. 

G. Distilled water pumps. T. Guide cooling pumps. 

H. Jacket water coolers. U. Piston water coolers. 

J. Distilled water service tanks. V. Cylinder valve water cooling 

M. Ojil-fired boilers. pumps and tank. 

N. Lubricating oil coolers. W. Oi fuel. 

O. Lubricating oil purifiers. X. Generator. 


D. Starting air tanks. 


Fic. 4—Diagrammatic Arrangement of Machinery for Quad- 
ruple-screw Motor Liner. 


greatly changed by the introduction of supercharging. 
This enables the mean pressure in four-stroke engines 
to be considerably increased, 7.e., by about 30—40 per cent., 
without any of the disadvantages which might at first 
sight be expected. Supercharging, of course, is also 
adopted in some two-stroke designs, but to nothing like 
the same extent, and, in consequence, at the present time 
both four-stroke and two-stroke engines have their advo- 
cates, although the latter type certainly preponderates 
in ships now under construction. 

The earlier single-acting engines were of very heavy 
construction and the power per cylinder did not often 
exceed about 500 B.H.P. Late. four-stroke double- 


acting engines were fitted in a considerable number of 


D. Exhaust gas inlet. 
E. Exhaust gas outlet. 


ships, the power per cylinder being in some cases as much 
as 1000 B.H.P. This type has now, however, been super- 
seded, and indeed some of the existing engines are being 
converted to the single-acting supercharged type. Two- 
stroke double-acting engines of 1200-1500 B.H.P. per 
cylinder have now been in service for two or three years, 
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to furnace. C. Oil-burning furnace. 
E. Exhaust gas outlet. 


Waste Heat Boiler. 


and at the present time opposed piston engines are being 
built in the works with which I am associated, and else- 
where, in which the power per cylinder is as much as 
1600 B.H.P. 

It may be of interest to describe briefly the passenger 
ship now under construction by the company with which 














g furnace. 


I am associated, for the Shaw, Savill and Albion Company, 
Ltd. She will be the highest-powered motorship in the 
world, and will have quadruple screws, each driven by a 
five-cylinder opposed piston engine of the Doxford type, 
developing 8000 B.H.P. Fig. 4 shows diagrammatically 
the arrangement of the machinery. The main engine bed- 
plates, columns, entablatures, &c., are of welded steel. 
The whole of the auxiliaries will be electrically driven, five 
Diesel generating sets, each of 600 kW, being installed. 
The main engines are cooled by distilled water and the 
auxiliary engines by fresh water. A waste heat boiler is 


arranged on each of two of the main engines. and 
the silencers are arranged in series with these 
boilers. Two oil-fired boilers are fitted for use in port. 


The auxiliary generator seats, exhaust pipe lines, silencers, 
&c., are all insulated in respect of vibration from the 
ship’s structure. 

An important development in oil engine propulsion is 
the geared Diesel engine. While this type has not yet been 
adopted to any extent in British ships, there is a large and 
rapidly growing number of foreign vessels in which two or 
more oil engines are geared together, the drive being usually 
transmitted to the pinions through special couplings. The 
most commonly adopted coupling device is the Vulcan 
hydraulic type, illustrated in Fig. 6. This effectively 
eliminates all possibility of shock on the gear teeth and 
enables comparatively high tooth pressures to be safely 
adopted. Over 1,000,000 S.H.P. of machinery of this 
type has been completed or is at present under con- 
struction. One ship now being built will have a total power 
of 17,000 B.H.P., developed on twin screws. 

It is of interest to note that the reasons for adopting 
gearing for oil engines are not entirely the same as those 
which led to the introduction of geared turbines. The 
direct drive being not only prohibitive in cost and weight, 
but also extremely inefficient, the turbine could not have 
survived in general marine practice without gearing, the 
adoption of which resulted in a large reduction in fuel 
consumption and cost, as well as in weight, space occupied, 
&c.—all of vital concern in marine work. With oil engines, 
however, gearing produces no improvement in fuel con- 
sumption ; in fact, due to the gear and coupling losses, the 
reverse is the case, to the extent of about 5 per cent. In 
some cases this loss is partly, but not wholly, offset by 
increased propeller efficiency, due to the fact that lower 
speeds of revolution can be adopted. As regards first cost, 
my investigations show that when the speed of revolution 
of the engine is more than about 3-3-5 tirnes that of the 
propeller, the geared unit is cheaper than the direct drive 
at the same propeller speed. This, of course, assumes that 
the engines in each case work on the same cycle, but while 
the direct drive will have an engine of the crosshead type, 
the fast-running geared units will be of the trunk type, 











A. Oil-burning outlet. 
C. Oil-burning furnace. 
D. Exhaust gas inlet. 





except for comparatively large outputs. Trunk engines 
have the disadvantage of a relatively high consumption 
of lubricating oil. Even in crosshead engines the cost of 
lubricating oil often amounts to between 5 and 10 per 
cent. of that of the fuel, and in trunk engines it is generally 
about 50 per cent. higher. Also, due to the possibility 
of contamination of the lubricating oil in trunk engines, 
it is usual to arrange the lubrication systems of the engines 
and gearing entirely separate from one another, and this, 
of course, adds to complication and cost. For large 
outputs double-acting engines are adopted, and dual 
lubricating systems are unnecessary. 

At the present time, although there is a definite ten- 
dency towards faster-running engines, it is not often that 
the ratio of engine speed to propeller speed is much more 
than 3/1, and the saving in first cost is usually not very 
impressive. The principal attractions of this type of 
machinery are the much smaller space occupied, particu- 
larly as regards headroom, and the smaller weight. 
Furthermore, small high-speed engines are, of course, 
comparatively easy to overhaul; and with regard to 
manufacture, the adoption of gearing lends itself, to some 
extent, to the standardisation of engine parts and cheap 
production. Other advantages, which will be apparent 
from the diagrammatic arrangement shown in Fig. 7, 
are the following :— 


(1) The interposition of the coupling divides the 
system into separate entities which, as regards torsional 
vibrations, can be treated independently. The vibration 
frequency of the engine has no influence on the rest of 
the installation and can be chosen so far from the 
running range as to preclude all danger of trouble at 
any speed of rotation of the propeller. 

(2) Any one engine can be cut out of gear without 
affecting the others ; thus for reduced speeds an engine 
can be cut out permanently, the others running under 
more or less normal conditions ; furthermore, repairs to 
any engine can be carried out at sea without stopping 


the ship. 
Geared Diesel engines using electro-magnetic couphngs 
have recently been introduced in Sweden. Several 
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G. Oil-burning furnace or exhaust gases. 
H. Exhaust gas or oil-burning furnace outlet. 
J. Centre line of oil burner. 


Fic. 3—-Waste Heat Boiler. 
installations are now in service, and many more are under 


construction, the largest power being about 5000 S.H.P. 
per shaft. The coupling consists of two parts having no 
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“THe EnGineer” 
Fic. 5—Composite Boiler of Thimble-tube Type. 
mechanical connection with one another. The inner 


primary part which carries the magnetic poles is connected 
to the high-speed pinion of the reduction gear, and the 
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outer secondary part to the Diesel engine. The short- 
circuited secondary winding is composed of copper rods 
lying in slots in the iron core of the secondary part of the 
coupling. The radial air gap is about 10mm. The slip 
is stated to be about 1-2 per cent. and the overall efficiency 
of gear and coupling about 97 per cent. The coupling can 
be engaged or cut out by simply operating the switch 
controlling the excitation current of the magnet coils. 

A third method of gearing Diesel engines is the electrical 
one. This has much the same advantages as the other 
systems just referred to, but is, of course, more expensive 
and, in general, less efficient. Nevertheless, in certain 
cases it has much to recommend it, and a considerable 
number of ships are fitted with Diesel-electric machinery. 
A ship of this type is at present under construction in 











its manufacture in France and her Colonies. The arrange- 
ment, besides having the considerable advantage of 
working without the use of flap valves, which are liable 
to get out of order, or rubbing parts subject to rapid wear, 
is claimed to be very reliable in operation. 

The accompanying line engraving illustrates the opera- 
tion of the system. The pump A and its pipes and fittings 
having been filled once and for all up to the level of the 
upper elbow of the suction pipe B, as shown in the left- 
hand diagram, water is circulated by the pump, putting in 
action the ejector C, The air in the suction pipe is entrained 
by this ejector, and is passed through the air separator D 
to the delivery pipe E, whilst the water is returned to the 
ejector C. This circulation continues until all the air con- 
tained in the suction pipe is eliminated, an operation which 














aqueduct to supply water for the electricity power station, 
and there will be no danger of choking the inflow by sea- 
weed, as was experienced this year. This aqueduct will 
be constructed under a separate contract placed by the 
Electricity Commission. The steel sheet piling section of 
the new mole will be over 4000ft. long. Some of the fleet 
of dredgers and other vessels which will be required for 
the work are at present working at Soerabaya, in the 
Dutch East Indies, while others are engaged in harbour 
works at Leith, in Scotland. 


South Africa’s Lighthouses. 


On December Ist the chain of lighthouses of the 
Union of South Africa, with a power of over 1,000,000 
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Germany, in which the total power will be 18,000 8.H.P., 
and another ship of 25,000 8.H.P. is contemplated. 

Gearing by either of the methods described enables 
much larger powers to be developed on a single propeller 
shaft than is possible with direct drive, and for this reason 
the gearing of oil engines will, I think, become of increasing 
importance as time goes on. 

* SrncinG ” PROPELLERS. 

During the last few years the phenomenon known as 
propeller *‘ singing *’ has come very much to the fore. 
This usually takes the form of a more or less continuous 
noise, sometimes of a very objectionable character, and is 
generally believed to be due to a form of blade vibration. 
It has only become of outstanding importance during the 
last three years at the most; and the reason for this is 
difficult to comprehend. During the last fifteen years I 
have been associated with the design and construction of 
well over 200 marine machinery installations and have 
attended the trials of most of them, and of many other 
ships also, but up to the middle of 1935 I had never 
encountered a singing propeller. Since that date, how- 
ever, | have heard several. The design and manufacture 
of propellers are, of course, continually undergoing 
important changes, but it is safe to say that the modifica- 
tions which have taken place within the last two or three 
years are comparatively small. Why, then, should there 
be at the present time well over 100 known cases of the 
nuisance ’ It is, of course, probable that some of these 
cases are not very serious, and would have passed 
unnoticed some years ago, when in any case the noises 
from other causes would tend to blanket propeller singing 
to some extent; nowadays, however, everybody looks 
out for the least suspicion of it. While many theories have 
been put forward, the difficulties in the way of satisfactory 
investigation of the problem are immense. Experimental 
work on scale models would, in my opinion, be of little 
value when applied to full-size propellers, and theories 
can only be satisfactorily tested in conjunction with actual 
ships. Anyone who has ever tried to run two trial trips 
on different days with the same ship and under even 
approximately similar conditions of wind, weather, &c., 
will appreciate the difficulty of carrying out systematic 
tests with the object of studying the effect of any one 
variable. Not only would the cost of such a proceeding 
be prohibitive, but the time spent before anything of 
value was obtained would be enormous. Moreover 
deductions made in the case of, say, a single-screw ship 
of fairly bluff form would in all probability be of no value 
at all for application to ships of other types. Some idea 
of the difficulty attendant on the investigation of this 
matter may be formed from the fact that in several twin- 
screw ships in which the propellers—as made—were, 
commercially speaking, identical, one propeller sings and 
the other does not. Cases have been known of a propeller 
singing badly while another propeller made to the same 
drawing and fitted to the same ship was quite silent. It 
would appear that singing is due to a combination of 
hull and propeller design and is very much a ‘* border-line ”’ 
phenomenon ; that is to say, quite a small difference may 
determine whether or not a propeller will be noisy. Singing 
has been experienced chiefly with propellers of the solid 
type, but some quite bad cases with built-up propellers 
are also known, Vessels driven by steam reciprocating 
engines, geared turbines, exhaust turbines, and oil engines 
have all alike suffered. As far as I am aware, only one 
case of a cast iron singing propeller is known, and for this 
reason it has been suggested that hysteresis of the blade 
material may have a considerable bearing on the problem. 








Automatic Pump Priming System. 


CENTRIFUGAL pumps possess several advantages over 
rotary and reciprocating pumps in respect of light weight, 
flexibility of operation, durability in service, low initial 
cost and low maintenance charges. Nevertheless, accord- 
ing to an article in Le Génie Civil, this type of pump has 
had up till now a serious drawback, inasmuch as its priming 
presents a difficulty which has prevented its use in numer- 
ous applications. A new system of automatic priming for 
centrifugal pumps, however, has been developed recently 
by the Pfyffer concern, which has acquired a licence for 
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lasts from a few seconds up to a minute, according to the 
quantity of air to be evacuated. At this stage the air 
separator fills up and water is delivered through the 
delivery pipe, as shown in the right-hand diagram, while 
the second ejector F applies a contrary action to that of 
the ejector C, so that there is a balance between their 
effects. By this arrangement the circulation in the priming 
circuit is stopped without the aid of auxiliary apparatus. 

If the installation is driven by an electric motor, the 
suction pipe can be fitted at the top of the elbow with an 
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DIAGRAM OF PRIMING SYSTEM 


automatic air valve G, operated by a small electro- 
magnet connected in parallel with the motor. When the 
set is shut down this magnet opens the air valve and air 
enters the suction pipe, thus preventing a siphon effect 
on the water in the pump and its pipes. The pump is 
therefore always ready for service, and as soon as the 
motor is started it primes itself. Without flap valves, 
the arrangement is claimed to be very reliable, even if the 
suction pipe is not completely air-tight, for the ejectors 
would then become unbalanced in their action and there 
would be a combined circulation in the two circuits until the 
suction pipe is again free from air. 








South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, December 22nd, 1937. 


Cape Town’s New Dock. 

The Hollandsche Aanneming Maatschappij, 
which has secured the contract for the work required for 
the new basin at Cape Town, has appointed Colonel G. T. 
Nicholson consulting engineer for the scheme. Before 
his retirement to private practice as a consultant, Colonel 
Nicholson was the Union engineer at Table Bay Harbour 
and advisory harbour engineer to the Union Government. 
While he was in the service of the Union Government he 
worked in an advisory capacity when the Dutch company 
was building the harbour at Walvis Bay. Colonel Nicholson 
thinks the dredging work will probably start about April, 
1938. The company has a large fleet of dredgers and other 
craft and will probably send out about twenty vessels for 
this job. Tugs, suction and bucket dredgers, hopper 
barges, and all sorts of craft will be required for the 
excavation of the sea bed to get the required 40ft. average 
depth. Early work will include removal of the existing 
random block mole, a difficult job, as divers will have to 
go down to fix chains round most of the blocks before they 
can be lifted. They will be used again for the new tempo- 
rary retaining wall to enclose the first portion of the 
reclamation scheme. This wall will start from a point 
about 800ft. from the shore end of the Adderley-street 
Pier and will take a direct line across the water to a point 
just beyond the Woodstock swimming baths. Another 
important part of the work will be the construction of the 
new steel sheet piling mole westwards from Woodstock 
beach. The first portion of this mole will consist of an 
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candles, was increased in number to seven by the light at 
Danger Point being increased from 165,000 candle-power 
to 4,750,000 candles. All but one of these seven most 
powerful lights in the Union are located in the Cape 
Provinee. The other six, with more than 1,000,000 candle- 
power, are :—Cape Point, 19,000,000 candle-power, visible 
for 24 miles; Slangkop, 16,750,000 candle-power, visible 
for 18 miles; Cape lAgulhas, 12,000,000 candle-power, 
visible for 18 miles; Cape Columbine, 9,500,000 candle- 
power, visible for 24 miles; Cape St. Francis, 2,750,000 
candle-power, visible for 163 miles; and The Bluff 
(Durban), 3,000,000 candle-power, visible for 23 miles. 
During the past two or three years all the more important 
lighthouses on the Union coast have been improved. 
Not many years ago a light of more than a million candle- 
power could not be found south of the Equator. Now the 
light at Cape Point is the most powerful in Southern 
Africa and one of the most powerful lights in the world. 
Up to last year this light was only 500,000 candle-power ; 
the Cape Agulhas light was increased from 500,000 candle- 
power last year; the power of the Slangkop light was 
increased and the commissioning of the new light at Cape 
Columbine was also completed in the last twelve months. 


Iscor Wage Dispute. 


The award of the arbitrators in the dispute 
between the South African Iron and Steel Industrial 
Corporation and 875 employees of the Corporation has 
now been made. The dispute concerned wages and the 
replacement of Europeans by natives. The two arbi- 
trators are members of the Wage Board and were appointed 
on September 9th, following the failure of the Conciliation 
Board appointed to consider the demands of the men. 
On the question of the replacement of Europeans by 
natives the finding is that certain specified jobs shall not 
be degraded to “ general labourers’ ”’ jobs (7.e., in which 
natives can be employed). The earnings of no individual 
at present employed by Iscor will be reducedyeven though 
the future legal minimum wage and/or earnings will be 
less to future newcomers to the jobs concerned. This 
provision is conditional on there being no slackening off 
in the work done. The award lays down the minimum 
wages to be paid per shift for every job in the plant, and 
also the rates of bonus payments for certain operations. 
The duration of the award is fixed for eight months from 
December Ist. The request of the employees that the 
award shall be retrospective is not acceded to. 

Iscor has now reached a state in its development where 
the question of substituting general labourers (natives) 
for European employees in unskilled and semi-skilled 
occupations must be seriously reconsidered, declare the 
arbitrators in their report. Non-European, and particu- 
larly native, labour is used for this type of work in com- 
merce and industry in the Union to a large extent, and 
the arbitrators are satisfied that there is no reason why 
Iscor should form an exception and be compelled to employ 
European unskilled and semi-skilled labour at extra- 
ordinarily high wages. Iscor’s consumers are other South 
African industries, and these, and through them the whole 
country, would benefit by this policy of replacing 
Europeans by natives for unskilled work. Iscor cannot 
be considered a taxing machine or a means of subsidising 
European labour. In conclusion the arbitrators state 
that they agree that general labourers (natives) be 
employed on unskilled work and on most of the semi- 
skilled work, where the degree of skill is low. Criticism on 
the report is likely to be mainly in respect of the arbi- 
trators’ agreement that general labourers (natives) be 
employed on unskilled work and most of the semi-skilled 
work, for it cannot be forgotten that the weightiest argu- 
ment used for the Government, when deciding to start a 
steel industry, was that it would provide an outlet for 
the large numbers of young Europeans who each year had 
to find work after leaving school, and glowing pictures 
were painted of a couple of thousand Europeans being 
provided with work at good wages at Iscor, and so to the 
benefit of the country. Now it appears that a consider- 
able body of native labour will in the course of time 
replace European, the number depending upon where the 
line between semi-skilled and skilled work is drawn. The 
findings of the arbitrators are also not unlikely to affect 
the proportions of native and European employment in 





many other works in the Union. 
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Vaalbank Dam Relieves Drought Position. 


About the beginning of November the Union 
Government, in view of requests from many people along 
the Vaal River, who depend largely on the flow in the river 
for their winter supphes, decided to release flood water 
from the partially completed Vaalbank Dam and from the 
Vaal-Hartz weir. The drought, which at present is 
seriously affecting the Union, has placed many of the dis- 
tricts in a very difficult position. - At Parys there was 
insufficient water for irrigation and power. The storage 
dam in the Vaal River, on which Kimberley depends for 
its water supply, had sunk to nearly Ift. below the crest. 
The release of flood water relieved the position at Parys 
very quickly and early in the second week of November a 
strong flow was running over the crest of the Kimberley 
Dam. The level of the water in the pools of the river had 
sunk so low, however, that the water advanced very 
slowly. Somewhat earlier a considerable flow reached 
Milner Bridge near Klerksdorp, and about November 17th 
had reached Commandodrift, 210 miles below the Vaalbank 
Dam. Because of the slow rate of flow the amount 
released from the Vaaibank Dam was increased and very 
shortly there was a strong stream flowing throughout the 
360 miles from Vaalbank Dam to the Vaal-Hartz weir, 
and for a further 80 miles below the weir. The value of the 
Vaal-Hartz scheme is shown clearly in the present drought. 

Such rapid progress was made both at Vaalbank Dam 
and at the Vaal-Hartz weir, 360 miles down the river, that 
it was possible during the floods of the last rainy season 
to fill the weir and also to hold back a considerable volume 
of flood water in the partially completed’ dam. The 
significance of the scheme will be realised more clearly 
when it is noted that there is now a strong stream flowing 
for 440 miles from Vaalbank Dam, where previously the 
river was drying up and causing many people and districts 
cause for serious concern. All this has been achieved 
with an amount of storage considerably less than one- 
tenth of what the dam will be able to catch during the 
next flood season, when the dam is completed. To measure 
the vohime of water which flows down the Vaal River at 
Bloemhof, the construction of a weir across the river is 
proceeding about 50 yards from the low-water bridge at 
this place. The weir is being undertaken by the Govern- 
ment in connection with the Vaal-Hartz scheme and will 
be about 5ft. wide and between 3ft. and 6ft. in height. 


Union to Manufacture Artillery. 


Plans are maturing for the manufacture in South 
Africa of artillery. It is learned on good authority that the 
first 4-5in. and 3-7in. howitzers will be produced in eight 
months’ time, but it has not yet been decided whether the 
task will be given to private enterprise or whether the 
weapons will be turned out by the State Department. 
Trench mortars have already been made and have been 
successfully tested at Roberts Heights, when they achieved 
better results as regards accuracy than one obtained from 
England. The only parts not manufactured in South 
Africa were the sights. The turning out of test mortars 
and howitzers is part of the investigation to find out to 
what extent armaments can be manufactured from South 
Afr.can raw materials. A test with smoke bombs produced 
by the artillery at the aircraft depét, Roberts Heights, 
will be made in the near future. Next March the first 
batch of 100 military aircraft acquired by the Union from 
Great Britain at a cost of only £200 per machine will 
arrive in South Africa. The machines will consist of 
Hawker Harts, Deomans, and Hinds. By that time the 
Department of Defence wili have manufactured eighty 
Hawker Hartebeests, all fitted with Rolls-Royce Kestrel 
engines. Wapitis and other aircraft already in service will 
give the Union a first line of defence of 250 aircraft, 
excluding the fleet of South African Airways. The latter 
amounts to ten fighter squadrons and one heavy bombing 
squadron. The Government hopes to have 500 first-line 
aircraft with the necessary reserves by 1941-1942. By 
that time the Union will have 1000 trained pilots, with as 
many traine@l observers and machine-gunners, plus 3000 
trained mechanics. Eight hundred air mechanics are now 
being trained at Roberts Heights and a further 2200 will 
be trained in-the next five years. 


Locomotive Workshops, Bulawayo. 


The demands of increasing traffic upon the 
Rhodesia Railways have emphasised the need for speed in 
releasing engines and vehicles sent into the workshops 
for repairs. With a view to assisting in the expeditious 
performance of the work at the Bulawayo Railway work- 
shops improved facilities are being provided, amongst 
which may be mentioned the followmg:—(a) An elec- 
trically driven Craven 48in. carriage wagon and tender 
wheel lathe, together with a motor-driven Churchill 20in. 
wet emery grinder; the lathe is capable of turning the 
tires of twenty-six pairs of wheels per day ; (6) a motor- 
driven Belliss and Morcom air compressor, in replacement 
of a smaller capacity old steam-driven plant ; (c) a 30in. 
by 36in. Mumford type pneumatic swing head press 
inoulding machine with jolt ram arrangement, for the 
manufacture of brake blocks, in replacement of the 
existing 18in. by 26in. machine ; (d) equipment for the 
greater use of electric welding in place of riveting ; (e) the 
enlargement of the wagon machine shop by 32ft. on the 
north side and 14ft. on the west side to provide accom- 
modation for the new wheel lathe; (f) extension of the 
electric power line from the coppersmiths’ shop to the 
wagon machine shop, this additional facility being neces- 
sary to provide for the more extensive use of electric 
welding and the generally increased activities of the work- 
shops, and to ensure an adequate supply of power for the 
new wheel lathe and grinding machine referred to under (a). 


Namaqualand Copper. 


The American corporation which has undertaken 
the re-opening of the Namaqualand copper mines is 
pushing on with preparations. Men are busy relaying 
sections of the narrow-gauge line connecting Port Nolloth 
and the copper mine at O’okiep. Four thousand Jarrah 
sleepers from Bunbury, Australia, have arrived, and 
engineers, geologists, smelters, and workmen are busy at 
the moment at Nababeep Mine, which may re-open soon. 


The recent drop in copper prices does not appear to have 





caused the American concern uneasiness, and it is hoped 
the Nababeep Mine, 8 miles from O’okiep, will be working 
again early next year. 


More Municipal Undertakings. 


The foundation stone of a new power station at 
Sutherland, in the Cape Province, was laid recently. At 
Riversdale (Cape) important extensions are being made 
by the Town Council to its electricity supply. When the 
new plant is installed the total mechanical capacity will 
be 397 H.P. and the current capacity 252 kW. The 
Electricity Supply Commission consider that it should be 
possible to introduce a somewhat lower tariff than 14d. 
per unit. At Durban the plan for the erection of a £300,000 
pleasure pier has been sanctioned after five years of nego- 
tiations. The City Council has granted a concession to a 
Mr. R. T. West to construct this pier at the end of the 
Old Fort-road with British capital. The Durban Corpora- 
tion originally advertised for tenders in Britain, on the 
Continent, and in South Africa for the construction of a 
pleasure pier, but then decided that it was not in a position 
to finance a venture of such magnitude. There is no doubt 
that with the enormous numbers of visitors who come to 
Durban every year, from all parts of the Union, the 
Rhodesias, and other parts of Africa, not to mention 
thousands from overseas, the venture will be a financial 
success and also materially add to the prosperity of the 
city. : 


East London Harbour. 


During November a new turning basin, 1000ft. 
square, was completed and opened at East London. The 
East London Harbour is constructed in the Buffalo River 
at that town, and the quays, wharves, goods sheds, &c., 
are situated on the banks of the river. For some years the 
river had been made capable of being entered by large 
ships, but it was necessary that there should be provision 
for them to turn in order to proceed to sea again. Now, 
after years of work and the expenditure of nearly 
£1,500,000, the required turning basin has been provided 
and at once enabled the ** Athlone Castle ’’ of 25,500 tons, 
and the largest vessel so far trading to South Africa, to 
enter the river, berth at the quays and turn round and 
proceed to sea again. East London has now a harbour 
equal in all respects to any on the coast of South Africa 
and safer than most, for it is the only one comfortably 
situated in a river. The only disadvantage is that to keep 
the river channel at a suitable depth to accommodate the 
largest liners over £50,000 has to be spent each year in 
dredging. 


Orders for Locomotives. 


The Department of Railways and Harbours gave 
out, at the end of November, contracts for the supply of 
116 Class ** 23” engines and forty-four Class * 15 F’ 
engines. The lowest tenders for the Class “ 23” engines 
were those of Henschel und Sohn (Germany) and Berliner 
Maschinenbau A.G. (Germany), each of which quoted 
£11,037 per engine and obtained the contract between 
them in the proportion of eighty-five and thirty-one 
respectively and costs of £963,363 and £344,937 respec- 
tively. The British tender came sixth and last at £13,807 
per engine. The contract for forty-four Class “15 F” 
engines was given to the North British Locomotive Com- 
pany, whose price of £11,435 was seventh and last. The 
two German firms again quoted the lowest price, £9250 
per engine by both firms. They did not, however, receive 
the order, as delivery was a matter of urgency, and by 
dividing the orders the Department was assured of quicker 
delivery than if the whole of its requirements had been 
placed with one firm. 








The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of December last show that in Great Britain and Ireland 
there is a decrease of 59,209 tons in the work in hand as 
compared with the figures for the previous quarter. The 
present total of tonnage under construction—1,125,426 
tons—is, however, greater by 161,784 tons than the tonnage 
which was being built at the ead of December, 1936. It 
is, moreover, very considerably in excess of the aggregate 
tonnage now under construction in the three leading 
countries abroad. About 204,000 tons—18-1 per cent. of 
the tonnage now being built in this country—are intended 
for registration abroad or for sale. 

The tonnage now under construction abroad—1,774,758 
tons—is about 57,000 tons more than the work which was 
in hand at the end of September last. The leading countries 
abroad are :—Germany, 369,354 tons; Japan, 305,460 
tons; Holland, 288,938 tons; United States of America, 
204,134 tons ; Sweden, 128,980 tons ; Italy, 106,850 tons ; 
and Denmark, !00,156 tons. Of the tonnage being built 
abroad, 548,327 tons (or 30-9 per cent.) are intended for 
registration elsewhere than in the country of build. 

The total tonnage under construction in the world— 
from Russia no returns have been received, for Spain 
complete information is not available—amounts to 
2,900,184 tons, of which 38-8 per pepe is being built in 
Great Britain and Ireland, and 61-2 per cent. abroad. 
The quarterly total for the world is 2 2161 tons less than at 
the end of September last, but, with the exception of that 
quarter, is still higher than any recorded since June, 1930. 

In Great Britain and Ireland, construction was com- 
menced upon 217,497 tons during the last three months, a 
decrease of 1060 tons as compared with the corresponding 
total for the September quarter. During the quarter 
ended December last, 223,496 tons were launched in 
Great Britain and Ireland, a decrease of 42,062 tons as 
compared with the previous quarter. Similar figures for 
abroad are 496,153 tons commenced and 550,533 tons 
launched, showing, as compared with the previous quarter, 
an increase of 66,368 tons in the tonnage commenced and 
of 140,381 tons in the tonnage launched. 

Steam and motor oil tankers of 1000 tons gross and 





upwards under construction in the world amount to 
97 vessels of 768,931 tons, of which 23 vessels of 169,455 
tons are being built in Great Britain and Ireland, 15 vessels 
of 128,931 tons in Germany, 16 vessels of 123,361 tons in 
the United States of America, 14 of 90,790 tons in Holland, 
8 of 68,050 tons in Italy, 5 of 60,000 tons in Japan, 6 of 
55,800 tons in Sweden, and 5 of 39,324 tons in Denmark. 

The vessels being built in the world at the end of 
December include 10 steamers and 43 motorships of 
between 8000 and 10,000 tons each; 4 steamers and 38 
motorships of between 10,000 and 20,000 tons ; 2 steamers 
and 5 motorships of between 20,000 and 30,000 tons ; and 
4 steamers each exceeding 30,000 tons. 

Of the 1,125,426 tons under construction in Great 
Britain and Ireland at the end of December, 516,158 tons 
consisted of motorships, while at the same date the motor- 
ship tonnage being constructed abroad, 1,177,629 tons, 
was 586,854 tons in excess of that of the steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 1,039,000 H.P.; this 
figure includes 76 sets of turbine engines of about 604,000 
8.H.P. The horse-power of the steam reciprocating 
engines, about 435,000 H.P., represents 15-0 per cent. of 
the total horse-power of marine engines now being built 
in the world. The figures for oil engines aggregate approxi- 
mately 1,864,000 H.P. and comprise 64-2 per cent. of the 
world’s total horse-power of marine engines under con- 
struction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of December, 1,739,012 tons, or almost 
60 per cent., are being built under the inspection of 
Lloyd's Register. Of this total, 982,477 tons, representing 
87-3 per cent. of the tonnage being built there, are under 
construction in Great Britain and Ireland; while of the 
tonnage being built abroad, 756,535 tons, or 42-6 per cent., 
are being constructed under the inspection of Lloyd’s 
Register. 








BOOKS OF REFERENCE. 

Handbook of British Refrigeration Material and Refrigera- 
tion Catalogue. London: Cold Storage and Produce 
Review, Empire House, St. Martin’s-le-Grand, E.C.1 
Price 5s. 6d. net.—This new reference book gives particulars 
of the makers and suppliers of a wide range of British 
refrigerating machinery and equipment. It opens with 
a buyers’ guice and a list of the firms whose products are 
referred to. An alphabetically arranged classified section 
contains descriptions of the various types of plant, equip- 
ment, and instruments used in the industry. The book 
concludes with a technical section containing useful data 
and tables for those in the cold storage, ice making, 
refrigeration, and air conditioning industries. 








CATALOGUES. 


Srecranioip, Ltd., Friern Park, N.12.--Piston directory and 
price list. 

E. G. Hersert, Ltd., Levenshulme, Manchester. Machine 
tool leaflet. 

A. C. Wickman, Ltd., Coventry.Descriptive price list of 

‘ Wimet ” tools and tool tips. 

Lrno.ite, Ltd., 96, Victoria-street, S.W.1.—-List No. 37 on 
architectural and other lighting. 

F. J. Epwarps, Ltd., 359-361, Euston-road, N.W.1. 
Punching and shearing machine catalogue. 

STOTHERT AND Pirt, Ltd., Bath.—Publication No. EC/37 on 
electric cargo handling and grabbing cranes. 

AsEa Evecrric, Ltd., Fulbourne-road, E.17.—-Price list of 
“ Century ”’ single-phase, polyphase, and D.C. motors. 

ALFRED Herspert, Ltd., Coventry.—New edition of the 
“ Ardaloy ’’ high-speed cutting alloy descriptive catalogue. 

GeorGE H. ALEXANDER Macutnery, Ltd., 82, Coleshill: 
street, Birmingham, 4.—Booklet on ‘‘ Loewe *’ machine tools. 

EK. N. Mason anp Sons, Ltd., Arclight Works, Colchester.—- 
Particulars of the draughting equipment made by the company. 

Haprtetps, Ltd., Sheffield.—Pamphlet No. 408, giving 
particulars of some of the stone breakers and plant built by the 
firm. 

SIEMENS AND GENERAL ELECTRIC RatLway Signa Company. 
Ltd., East-lane, Wembley.—Bulletin No. 85 on electrical point 
machines. 

Joun Hotroyp Anp Co., Ltd., Milnrow, Lanes.—Brochure 
illustrating a number of special machine tools designed and built 
by the company. 

Wricnr Erecrric Motors (Harirax), Ltd., Pellon-lane, 
Halifax.—Leaflet 84, describing three sizes of ** Electrosuds ” 
electric suds pumps for machine tools, &e. 

G. A. Harvey Aanp Co. (Lonpon), Ltd., Greenwich, 8.E.7. 

‘“* Copper Roofing,”’ an illustrated brochure showing the various 
types of copper work recently completed. 

British InsuLatTep Cases, Ltd., Prescot, Lancs._-New 
catalogues on condensers for the improvement of power factor 
and feeder and distribution pillars and panels. 

THomas SumMMERSON AND Sons, Ltd., Darlington.—A 
brochure containing illustrations and drawings of the various 
types of railway switches and crossings the firm makes. 

HorrManNn MANUFACTURING Company, Ltd., Chelmsford. 
Catalogue L.C.9, describing in detail the firm’s products, which 
include ball and roller bearings, steel balls, and rollers of all 
kinds. 

PuHospuHatses, Ltd., 22, Leathermarket-street, S.E.1.—‘' The 
Treatment of the Feed Water of Stationary and Marine Boilers 
with Trisodium Phosphate According to the Budenheim Pro- 
cess.” 

INTERNATIONAL ComsBvustion, Ltd., Aldwych House, W.C.2. 

A_ booklet containing illustrations ‘and brief descriptions of 
grinding, earning: separating, filtering, and other plant made 
by the firm 

dalle AND ZamBRA, 38, Holborn-viaduct, E.C.—List 
No. G/23 on a@ precision gauge for measuring liquid in tanks, 
and a leaflet describing a non-indicating direct-acting pipe 
thermostat. 

EneuisH ELectric Company, Ltd., Stafford.—The following 
new publications: T28A, abridged price list of motors and 
control gear ; T47, motors for driving machinery at docks and 
wharves ; R35A, modern oil circuit breaker design, incorporating 
the de-ionising method of arc control. 
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Markets, Notes’ and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The New Zealand Market. 


Some useful hints to British manufacturers are 
contained in the “ Report on the Economic and Com- 
mercial Conditions in New Zealand,” published by the 
Department of Overseas Trade (price 2s. 6d. net). The 
Report points out that there was a general expansion in 
the import trade in 1936 and the first part of 1937. In the 
first six months of the latter year the value of the imports 
was £25,700,000, an increase of 20-2 per cent. upon the 
total of £19,900,000 for the first half of 1936. The general 
increase in purchasing power was responsible for much 
freer buying. The Report points out that ‘ if there is any 
particular direction in which it is desirable that United 
Kingdom manufacturers should turn their special efforts, 
it would appear to be that of supplying industrial 
machinery for use in factories and mines.” In agricultural 
machinery competition from the United States as well as 
from Canada and Australia was keen and successful, and 
although, as, for instance, in harvesting machinery, the 
requirements of New Zealand are different from those of 
Great Britain, it is felt that a larger share of the trade 
might be obtained in competition with makers in New 
Zealand as well as overseas. Considerable orders for 
certain kinds of heavy civil engineering machinery have 
been placed in the United States in the absence of any 
manufacture of suitable plant in Great Britain. “‘ In 
order to fulfil the needs of New Zealand,” says the Report, 
“it is often necessary to introduce some departure from 
the designs in current use in the United Kingdom. Unless 
steps to do this are taken the loss of trade to other coun- 
tries will be larger in the near future. Considerable 
expenditure on capital account is likely to follow on trade 
expansion and the adoption of a higher degree of mech- 
anisation to offset shorter hours and higher wages.”’ The 
figures given for the imports of iron and steel, &c., for 
1935 and 1936 show a considerable increase in most items. 
The value of bars, plates, and rods rose in the latter year 
to £411,956, compared with £289,340 in 1935. The 
imports of galvanised sheets increased to £513,665, 
against £406,668 in 1935. Agricultural machinery was 
imported to the extent of £301,653 in 1936, against 
£211,200 in the previous year. 


The Pig Iron Market. 

A revival of activity is beginning to make itself 
felt following the quietness due to the holidays and stock- 
taking operations, and consumers have evinced more 
interest in the market. A fair amount of inquiry has been 
put into circulation and a certain amount of business 
transacted. For the most part, however, the demand has 
been for small parcels for nearby delivery. The position 
on the North-East Coast so far as Cleveland foundry iron 
is concerned is one of extreme stringency. Only one 
furnace has been in operation upon foundry iron for some 
months, and as a consequence the supplies have been 
entirely inadequate to the needs of the market. Makers 
are seriously behind with deliveries and are refusing new 
business in an effort to reduce these accumulations. 
Fortunately, the supplies of Midland iron appear to be on 
a larger scale than for a long time, so that consumers on 
the North-East Coast are able to make good the deficiency 
in Cleveland by purchasing iron from outside districts. 
Although export business in Cleveland is practically 
impossible to arrange, now and then an odd parcel is 
shipped against old contracts. The current export price 
is about £6 f.o.b. The output of the Midland makers is 
now on such a satisfactory scale that there is no tightness 
in any department. Users of foundry and forge find that 
they are obtaining regular deliveries and as much iron as 
they want. Most consumers appear to have built up some 
small stocks and the producers also have been able to 
accumulate a little reserve. The tendency in the market 
is to expect an increased demand from the light castings 
industry within the next few weeks, but the production is 
on a scale sufficient to meet any probable expansion in the 
requirements of the foundries, and no one appears to 
anticipate a return to the scarcity which prevailed a year 
ago. In the Lancashire district the demand has been 
rather quiet. The textile machinery makers are not too 
well provided with orders, while the light castings industry 
is distinctly dull. On the other hand, the general and the 
electrical engineering trades are taking good quantities of 
pig iron. The Scottish foundries on the whole are well 
employed, although their requirements are less than in the 
autumn. Business in hematite is maintained at a steady 
rate, but the production seems quite sufficient to meet 
consumers’ requirements. A small surplus appears to be 
available for export at a price of from £7 5s. to £7 10s. f.0.b 


Scotland and the North. 


Work was resumed this week following the New Year 
holidays, and during the break there was great activity in 
repairs and renewals to plant. In a few cases the mills 
restarted in the middle of last week, but some of them only 
resumed this week. All the steel makers commenced 1938 
with a large tonnage of work in hand for the shipyards, 
partly for rearmament and partly for ordinary commercial 
purposes. Consumers are showing no anxiety to place far 
forward business, excepting in the case of the shipbuilders 
who have recently covered against new orders, but for the 
most part the activity in the industry is directed towards 
clearing up old contracts. The works have sufficient 
orders in hand to keep them fully occupied for months 
and for the time being are content with this position. 
The structural engineers are well employed and have 
plenty of work to do in connection with extensions to 
factories, aerodromes, &c. The locomotive builders, also, 
are well provided with orders and are absorbing heavy 
tonnages of plates. Although the situation of the re-rollers 
has improved so far as supplies of billets and sheet bars are 
concerned, they have still to work from hand to mouth. 
The demand for ferro-concrete steel remains sufficiently 
strong to absorb any quantities becoming available. The 


sheet trade is perhaps the most disappointing section of 


the steel industry. Some gauges of black sheets are well 








taken up, but makers are faced with a slackening home 
demand and a very poor outlet on export account in the 
case of most thicknesses of black and all thicknesses of 
galvanised sheets. In Lancashire active conditions rule 
at practically all the consuming works and the con- 
structional engineers are taking large quantities of joists, 
sections, and plates. Indeed, the demand for these 
descriptions of steel is on a particularly heavy scale as 
there is a strong request from the tank and boilermakers 
for steel plates. For the latter, most of the producing 
works require about four months for delivery. There is a 
good demand for bars from all classes of consumers, and it 
is difficult to get an order accepted for execution in less 
than five months unless exceptional circumstances are 
involyed. Good business is also passing in special steels, 
for which very irregular delivery times are quoted. 


The Midlands and South Wales. 

The situation of the steel trade in the Midlands 
is much the same as before the holidays. New business 
of any bulk is rarely heard of, but there is a persistent 
clamour on the part of consumers to obtain material 
against contracts. No shrinkage is observable in the 
volume of specifications which pour into the works, and 
to give them credit the makers appear to be straining 
every nerve to satisfy their customers. A number of 
instances are reported in which the estimated output of 
works for 1938 has been allocated amongst consumers on 
the basis of their purchases in 1936. The re-rollers have 
benefited from the increased supplies of billets and sheet 
bars, and it is understood that purchases have been made 
by the British Iron and Steel Corporation for delivery 
over the next three months. As a consequence there is 
rather more freedom in this branch, although few of the 
re-rolling works are in a position to accept orders for 
delivery in less than four or five months. The quotation 
for small bars, under 3in., and flats, under 5in., which 
until recently was £12 5s. f.o.b., has now been dtopped to 
£11 15s. The home demand is especially heavy for 
rounds for ferro-concrete work, and most of the producers 
are badly behind with their deliveries. The sheet 
makers have a fair tonnage of orders on their books for 
home consumers, but lately there has been a noticeable 
slackening in the demand. The lethargy which overtook 
the export markets in the autumn has not yet been dissi- 
pated, and to make matters worse the British works are in 
excess of their quota under the international agreement 
and the Continental makers below theirs, so that in some 
markets the British makers are holding back as regards 
export business. In the bright-drawn steel department 
supplies are stringent and stocks seem to be exceptionally 
low. On the other hand, it is possible that the situation 
will become rather easier as a result of the slackening in 
the requirements of the motor car manufacturers. The 
difficulty of obtaining any quantity of colliery steel of 
almost any description does not seem to have become less. 
The stringency in the supply of heavy arches is particularly 
acute. Many colliery managements also compiain of the 
difficulty of obtaining deliveries against old contracts. 
Buyers in South Wales appear to be marking time, and 
although the steel works have plenty of orders on their 
books, there is a dearth of new business. The quietness 
which has developed in the demand for tin-plates has 
affected the production of sheet and tin-plate bars. 


Current Business. 

Babcock and Wilcox, Ltd., intend to erect a 
works building, test room, and foundry stores at Porter- 
field Works, Renfrew. Henry Hope and Sons, Ltd., 
metal window makers, of Smethwick, have acquired 
a works site in Dangerfield-lane, Wednesbury. The 
Caledonian Power Bill is to be opposed by the Inverness 
County Council. The British Oxygen Company, Ltd., 
are the promoters of the Bill, and wish to erect a calcium 
carbide factory at Corpach, Lochaber. J. G. Smithson 
and Co., Ltd., Kings Norton, Birmingham, have secured 
a contract from the South African Railways and Harbours 
Board for sixteen sets of crane-controller equipment. 
The Eagle Oil and Shipping Company, Ltd., London, 
have placed orders for two tankers of 12,000 tons d.w., 
one with Harland and Wolff, Ltd., Belfast, and one with 
Lithgows, Ltd., Port Glasgow. The business of James 
Rigg and Son, spade and shovel manufacturers, of Crawick 
Forge, Dumfries, has been acquired by a new company 
entitled James Rigg and Co. The business was established 
in 1772 by Mr. John Rigg and has been carried on by the 
same family ever since. The construction of two escort 
vessels of 1200 tons each for the 1937 programme of the 
Admiralty has been entrusted to Yarrow and Co., Ltd., 
Scotstoun, Glasgow. The Department of Overseas Trade 
announces that the following contracts are open for tender : 
—The Great Indian Peninsular Railway : Five locomotive 
boilers, H.S. 12 type, for H/4 engines (India, February 
llth). South African Union Tender and Supplies Board : 
Mobile stone-crushing plant (Pretoria, January 20th). 
South African Railways and Harbours Administration : 
Two 10,000-gallon and one 20,000-gallon capacity pressed 
steel tanks (Johannesburg, February 14th); 500, or 
alternatively 1000, drop-sided steel bogie wagons, type 
DZ 7, load 84,000 Ib., coal load 76,000 Ib., 3ft. 6in. gauge 
(Johannesburg, March 14th). Egyptian Ministry of 
Public Works: Electrically driven washing machine, 
one soap and soda dissolver, one steam boiler, and one 
calorifier ; supply and erection of one complete sewage 
Diesel pumping unit and auxiliary machinery (Cairo, 
February 2nd). South Africa, Grahamstown Municipality : 
Quantities of cast iron, spun iron, steel, or concrete piping 
and fittings, and one Venturi meter (Grahamstown, 
January 3lst). 


Wrought Iron. 


The wrought iron market is one of the depart- 
ments of the trade in which the outlook seems rather 
uncertain. For the greater part of last year the difficulty 
of obtaining supplies of steel bars and similar descriptions 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


resulted in the diversion of a considerable tonnage of 
orders to the wrought iron makers, in spite of the much 
higher price which it was necessary to pay for the latter 
material. This demand, however, appears to have spent 
itself for the time being, although there is a better call 
for the higher class of iron than for the cheaper grades. 
On the other hand, the supplies of forge pig iron, 
which at one time were distinctly tight, have become 
easier, particularly in the case of Midland brands. In one 
or two instances the works are in arrears with deliveries, 
but most of the producers would be glad to see new 
business coming forward to take the place of contracts 
which are being overtaken. Neither consumers nor makers 
are anxious to sell forward, and lately the situation has 
changed to the extent that it has been possible to obtain 
fairly near delivery for most classes of iron bars. At the 
end of the year it was announced that the Scottish members 
of the British Wrought Iron Association had, with the 
concurrence of the Import Duties Advisory Committee, 
stabilised the basis price of Crown iron for delivery in 
Scotland over a period of six months at £13 5s. per ton. 
This brought their price into line with the quotation for 
Crown iron in England. All material dispatched after 
June 30th will be at the price ruling at the date of delivery. 
It was added that the new price was made possible by the 
reduction which had been effected in the cost of scrap used 
by the wrought iron makers as a result of negotiations with 
the Scottish Iron and Steel Scrap Association. For Irish 
delivery the quotation is £13 17s. 6d. There has been a 
fairly good demand for No. 3 and No. 4 bars at £11 12s. 6d. 
and £12 2s. 6d. respectively ; whilst iron tube strip and 
hoop are quoted at £14 2s. 6d., with socket and fitting iron 
at £13 5s. d/d. 


Copper and Tin. 

Firm conditions have characterised the electro- 
lytic copper market during the past week. Buying has 
been general on the part of the chief consuming countries, 
but Russia and Japan have taken large quantities, particu- 
larly Russia, whose purchases have been unusually heavy. 
As a result of the improvement in the market the American 
domestic quotation has been advanced and now rules 
at Ile. and just under. This movement coincided 
with expectations, but fears are entertained that if the - 
producers follow a policy of raising their prices as oppor- 
tunity offers it will affect buying and the recovery wiil be 
short-lived. It is impossible yet to say to what extent 
confidence has been restored amongst United States 
consumers, but apparently the upward movement in 
prices has not so far adversely affected the demand. The 
extent of the Japanese purchases of refined copper in the 
United States are disclosed in the American export figures 
for November, which have just been published. These 
show that out of a total of 25,315 tons exported, 11,620 tons 
went to Japan. For the eleven months ended November 
30th the American exports were 268,043 tons, of which 
Japanese buying accounted for 67,415 tons. The standard 
market has developed a more optimistic tone and prices 
have shown considerable strength. In the early part of 
the week there was a certain amount of realisation of 
copper and dealings in the market were largely confined to 
professional transactions. Later, however, a more general 
interest was shown.... Rather more activity has been 
noticeable in the tin market this week and the tone has 
improved, although prices have not responded to the 
better feeling to any extent. The market seems to have 
come to the conclusion that the reduction in the quota is 
not likely to have so much influence upon the position as 
was at first anticipated. Apparently a considerable 
quantity of ore is lying at the smelters, so that it is prob- 
able that the production of tin will be kept at a high rate 
for some time. This view confirms the expectations which 
have been expressed that the visible supply at the end of 
January will show a further increase. 


Lead and Spelter. 


The lead market has been affected by seasonal 
conditions and the tendency has been for business to 
become somewhat restricted. Prices, however, have been 
well maintained and over the week-end a firmer tone 
developed as a result of the announcement that the St. 
Joseph Lead Company had decided to reduce the output of 
its Missouri properties by one-third. This, it is estimated, 
will be at the rate of about 40,000 short tons per annum. 
Actually this decision could have no direct influence upon 
supplies to any but the American market, but at the 
present time, when sentiment plays so great a part in the 
metal markets, it is not surprising that prices hardened to 
the extent of about 5s. The demand from the lead con- 
suming industries is on a good scale in this country and 
has recently improved considerably on the Continent. 
The eable and battery makers are busily employed and 
are providing an outlet for substantial quantities of lead. 
According to American statistics, the world’s production 
of refined lead in November, including an estimate for 
Spain, reached a total of 172,180 tons, compared with 
164,146 tons in October. For the eleven months ending 
November 30th the world’s output was 1,724,259 tons. . . . 
Spelter shared in the activity which has characterised the 
non-ferrous metal markets during the past week, and 
prices have shown a tendency to advance. The demand 
from the consuming industries has been good on the whole, 
although at this season of the year stocktaking operations 
have an adverse influence upon trade. Expectations that 
supplies to the market would be checked by the low price 
have been confirmed by the announcement that the Vieille 
Montagne Company has for the time being curtailed its 
sales for this reason. The possibility of supplies to the 
market being limited naturally had the effect of strengthen- 
ing prices, although there was no important movement. 
American figures give the world’s production of zine in 
November, including Spain, as 157,887 tons, compared 
with 162,066 tons in October. The production for the 
period January to November 30th is given as 1,688,236 
tons. 
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Current Prices for Metals. and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. *Joists, Sections and Plates are subject to a rebaté of 15s. to home users purchasing only 


from associated British Steelmakers. 


PIG IRON. 
Home. 
Foundry home prices except for Scotland less rebate of 5/—. 


Export. 


(D/d Teesside Area.) 


N.E. Coast— Sree R. ie. 

Hematite Mixed Nos. ... 6 12 6... -— 
» S, Sere . AS: Box 

Cleveland— 
No, 1 B BR) 0B 6 2 6 
No. 3 G.M.B.... Se 8 x 6 0 0 
No. 4 Foundry SARS We x..  asc 519 0 
Basic 6 0 0 


MIDLANDS 


Staffs— (Delivered to Black Country Station.) 


North Staffs Foundry... 5 11 0... 
>» » Forge Se ie. Se 
Basic 5 0 Oto £5 5 0 
Northampton—. 
Foundry No. 3 Sst 
Forge 5 6 6 
Derbyshire 
No. 3 Foundry _... 5 11 0 
Forge prey Oe e 5 8 0 
SCOTLANP- 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto ... 6 O 6 
No. 3 Foundry, ditto ... 5 18 0 
Basic, d d ee ee eee 
N.W. Coast | 613 0 d/d Glasgow 
Hematite Mixed Nos. ...|; 6 18 6 ,, Sheffield 
| ; *- © Birmingham 
MANUFACTURED IRON. 
Home. Export. 
LaNcs AND YORKS— ge 4. . «a. 
Crown Bars 13 & 0... 
Best Bars 13 15 0... 
MipLanps— 
Crown Bars 13 5 0 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality een) | ee 
No. 4 Quality 12 2 6. 
ScoTLanpD— 
Crown Bars 13 5 O 3 6 0 
Best... 1315 0 13 15 0 
N.E, Coast— 
Crown Bars As 6 0... oe 3°05 «0 
Best Bars oles 315 0. 13 15 0 
Double Best Bars 14 5 O i4 5 0 
NORTHERN IRELAND AND FREE STATE 
Crown Bars, f.o.q.... eRe. ox. 
STEEL. 
*Home. +Export. 
LONDON AND THE SOUTH a a is £ s. d. 
Angles oe 7 eee 10 12 6 
Tees... ‘ - i2 3 0 oe 11 12 6 
ietiiecon. osscinseca dl: BOs: lo 12 6 
Channels... : il 8 O 10 17 6 
Rounds, 3in. and up PB DS BAT ; 11 12 6 
under 3in. 2 0 6. a 11 15 O 
Flats, under 5in. ov..." 1115 0 
Plates, jin. (basis) ... 11 13 0... ... ll 0 0 
ne ei iees? woe oe we 0 .« ll 5 O 
” Spee ees ee a Ee 11 10 0 
>: . Sen eS et Ste 1115 0 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 O 
Boiler Plates, jin.... 12.3 0 12 2 0 
NortuH-East Coast— fie a. £ os. d. 
a a res ee fi 10 12 6 
Tees... 12 0 6 11 10 0O 
Joists ll 0 6 10 12 6 
Channels... errs ll 5 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
o under 3in. er: ie 1115 0 
Plates, jin. (basis) ... 11 8 0... ... ll 0 0 
ee ee) oe eden 11 5 0 
a Ra. soe. ee, OT 1110 0 
Lane 2 1115 0 
Un. jin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, jin.... ... 11 18 0... 12.2.0 
MIDLANDS, AND LEEDS AND District— 
S.*@: a. £ «a. @ 
Angles iu. '6,s 10 12 6 
Tees... oe Be x 11 12 6 
BE co! cee a> Facey Se ee 10 12 6 
Channels... ... oe: a on 10 17 6 
Rounds, 3in. and up i fe eerie 1112 6 
. under 3in. o/b: (OF esses MBAS. @ 
Flats, 5in.andunder ... 11 18 O*... ... 1115 0O 
Plates, jin. (basis) ... 1110 6... ... 1l 0 0 
s Ain; a ee aie 11 5 0 
et tin. ... 12 0 6 11 10 0 
" MRS gon? te i i See 1115 0 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin.... 2 0&8 12 2 6 








STEEL (continued). 


*Home, +Export. 
GLASGOW AND DisrrRicr £ a. id. Sa. - da 
ARGOS ita asitiver. urecrhien® bs. Tess lo 12 6 
Beeh:.c idan «neh. ghigOot.asoons 11 12 6 
Joie /yoorxedle: ats...dfab -t.<a 10 12 «6 
Channsla.! 2 25 Re Bw 10 17 6 
Rounds, 3in.andup ... HE 0 6... 11 12 6 
under 3in. 11 18 O*... 1115 0 
Flats, 5in. and under ... 11 18 0*... 11 15 0 
Plates, jin. (basis) ... 11 8 0... ll 0 0 
eee renee ° iS Sy ee It &. 6 
Oc ices. ods UB at, ll lo 06 
fein. .. + 12 3 0 1113 0 

Un. fin. to and inel 
6 Ib. per sq, ft. (8-G)... 12 10 0 12 lo ¢ 
Boiler Plates, jin. .. 1118 0 is 2 ¢ 
Soutrna Wares AREA £ sd. fos. d 
Angles... geet ae Oe lo 12 6 
Tees... eng cA Mc 1112 6 
CO, 2 ict 4 once ke ee ES ach lo 12 6 
el ee kn Se ae 10 17 6 
Rounds, 3in. and up BBi.v@ Ore: 1h 12 «66 
under 3in. 3 ee SRO 11 15 O 
Flats, 5in. and under ... 11 18 0* 11 15 0 
Plates, jin. (basis) ... 11 10 6 ll 0 0 
MR aie LS sale YY “s'' 
ES i2 0 6 11 10 0 
ee ere se ee 1115 0 

Un. in. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0... i2 2 6 
IRELAND—F.0O.Q. BELFAST. Rest or IRELAND. 
S &..0. S* a. 4. 
ena en By Fe ll 8 0 
Tees... ee ee ET NRE i2 8 0 
NE 5.0 x. dena: vent se R'E 11 15 6 
Cienebls...)- cs scsi. WA 11 13 0 
Rounds, 3in. and up 2 BiB is: 12 8 0 
Ps under 3in.* IO 1G4@ene’ x 10 16 0 
Plates, jin. (basis) ... 11 13 0... . 1115 6 
ps REINS cod D osu. onsl  y o 12 0 6 
RS 4 Is 3. @.... 12 5 6 
BAD. ons ec! se Dee e.. 12 10 0 
Un. jin. to pin. incl. ... 12 3 0... ... 12 5 6 

* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. a er”. 8 ie oe 
11-G, to 12-G., dd 1415 0... f.o.b. 1410 0 
13-G., d/d Ba 2..¢€.«  iak..J430..0 
14-G. to 20-G., d/d $0010 <-: fo.b. 1415 0 
21-G. to 24-G., did 1565 15 0... fob KM 0 @ 
25-G. and 26-G., d d 16 10 0 f.o.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. a 
4-ton lots and up is 10 O 
28 17..8 


2-ton to 4-ton lots 

Under 2 tons owes se ietentds. eae edh 

Export : India, £19 15s. ¢.i.f.; South Afriea, £17 15s. f.0.b., 
plus 3 p.c. invoice value; Rhodesia, £18 5s. f.o.b.; 
Irish Free State, £18 10s. f.o.q.; General, £17 15s. f.0.b. 
24-G Basis for all Gauges. 


20 2 6 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. Sie. od 
Soft (up to 0-25% C.), untested ... ...0 ... 0... 7H 6 
a os es tested : GF" Fg 
Basic (0-33°% to 0-41% C.) on wes Sug Paes 8 12 6 

» Medium (0-42 to 00-60% C.)... ... «.. 9 2 6 

» Hard (0-61% to 0-85%C.) ... ... ... 912 6 

i »  (0-86% to 0-99% C.) lO 2 6 

vo » (over 0-99% C.) hie aot ORR 
Rails, Heavy, 500-ton lots, f.o.t. oped aoe 
ee Gd 33 9 2 6 


» Light, f.0.t.... 


FERRO ALLOYS. 
..-6/1} per Ib.; 8/74 forward 
. 6/— per Ib.; 8/6 forward 
Per Ton. Per Unit. 


Tungsten Metal Powder 
Ferro Tungsten : 


Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
em ” 6 p.e. to 8 p.c. . £24 0 0 7/6 
re 8 p.c. to 10 p.c. - £24 0 0 7/6 
os Max. 2 p.c. carbon £36 0 0 11 

» Ilp.c.earbon ... £38 5 0 11 
” ” » 0-50p.c.carbon £41 0 0 12 
os - »  carbon-free 1,— per lb. 


Chromium ... ... - «+ 2/5 per Ib. 
- £18 15 0 home 
- £12 0 Oscale 5/— p.u. 


Metallic ‘ 
Ferro Manganese (loose), 76 p.c. 
» Silicon, 45 p.c. to 50 p.c. 


se ™ 75 p.c. . £17 O Oscale 6/— p.u. 
» Vanadium fe 14/— per lb. 

» Molybdenum... ...... ... 4/9 per lb.; 5/— forward 
» Titanium (carbon-free) ... . 9d. per Ib. 


... £185 to £190 per ton. 
. 8/6 to 8/9 per Ib. 


Nickel (per ton) 
Cobalt ee: 

















t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, January 12th.) 


CorprER— 

Cash t44 2 6Gtotdt 3 4 
Three months ... ti4 6 3tof44 7 6 
Electrolytic 448 7 Gtot4s 12 6 
Best Selected Ingots, d/d Bir- 

mingham £48 7 6 
Sheets, Hot Rolled 479 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brased (basis) 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £00 0 6 
Home.  Kxport. 
Tubes, Solid Drawn, 2/1 Alloy Lhd. 14d. 
Brazed 134d. 134d. 
TIN 
Cash . €19l O Oto £191 5 8 
Three Months £19) 12 6to £19! 17 6 
SPELTER— 
Cash £15 17 6to £15 18 9 
Three Months £16 1 Sto £16 2 6 
Leap 
Cash £17 1! Sto £17 13 9 
Three Months £17 15 Oto £17 16 38 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 20/— to 21 
Hamilton Ell 22/6 
Splints 25/- 

AYRSHIRE— 
(f.0.b. Ports)——Steain 21/6 
FIFESHIRE— 

(f.0.b. Methil or Burntisland)— 

21 


Prime Steam 


Unsecreened Navigation 


LOTHIANS 
(f.0.b. Leith) 
Secondary Steam 


SoutH YORKSHIRE, 
B.S.Y. Hards 


Steam Screened 


Hartley Prime.. 


20/- to 21/- 


20 


19 


ENGLAND. 


Huw 


22'6 to 23 


20/6 to 21/- 


NORTHUMBERLAND, NEWCASTLE 


Blyth Best 
Second. 
Best Small 


” 


Unscreened 


DuRHAM 
Best Gas... g 
Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch ... 


South Yorkshire 
Seconds ... 


CarRpDirr— 
Steam Coals : 


Best Admiralty Large 


Best Seconds .. 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNsEA— 
Anthracite Coals : 


19/- to 20 
18/6 to 19/- 
18/6 to 19/-— 
18/— to 19/- 
22 
40 to 47/6 
Inland. 
28/-to 29/6 -— 
... 25/6 to 27/6 = 
. 22/-to 24/- _ 
SOUTH WALES. 
25 /- 
25/ 
25 
25/- 
19/- to 19/6 
18/- to 19/6 
27/- to 28 
47/6 to 60 
42/6 to 43/- 
26 /- 


38/— to 41/- 


Best Large atpaste 
Machine-made Cobbles 41/— to 51 
Nuts 40/— to 50 
Beans 33/- to 36/7 
Peas 26/- to 20/6 
15/- to 16/ 


Rubbly Culm... 


Steam Coals : 
Large Ordinary 


20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 


Diesel Oil 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Appeal for Industrial Peace. 


WHEN the Prime Minister, Monsieur Chautemps, 
makes a solemn appeal to employers and workers to put 
an end to a state of things that imperils the nation and 
to meet on friendly terms with the object of formulating 
a new social order that will have the whole force of the 
Government behind it, he plainly recognises that nothing 
can be done to settle existing troubles by a patchwork 
method of conciliation. The Minister made the appeal 
when his arbitration award in the Goodrich rubber factory 
dispute failed to meet with immediate response from the 
men’s union, and the revival of other strikes in defence 
of a principle that employers cannot recognise has added 
to the apparent impossibility of finding a way out of the 
dilemma resulting from labour claims. The award of 
Monsieur Chautemps was to the effect that the Goodrich 
Company was justified in discharging, for grave dereliction 
of duty, the Russian electrician for whose reinstatement 
the union declared an occupation strike, and it could only 
appeal to the company’s spirit of conciliation to take back 
strikers who had been dismissed for breach of contract. 
The union was therefore defeated on the two cardinal 
principles of extremist labour, which refuses to admit the 
right of employers to discharge hands without the consent 
of the unions and insists that all the men on strike must be 
taken back, whatever may be the circumstances under 
which the strike occurred. Another similar case is one 
that has lasted for some time in the Rhéne Valley, where 
cement works are stopped and occupied by order of the 
shop stewards for the reinstatement of men who had been 
discharged. A majority of the workers who refused to 
join in the strike appealed to the Government to have the 
strikers expelled, and failing to get satisfaction they 
assembled at the Prefecture, which they occupied for some 
hours, and have since continued agitation for Government 
action to enable them to return to work. At Rouen 
shipping was held up by a strike of seamen as a protest 
against an arbitration award and because a captain refused 
to take on board suspected men, and they claimed pay 
during the strike. Shipowners declined to intervene, 
declaring that captains had sole authority in their own 
ships. So long as extremist labour is permitted to hold 
out for principles which it regards as essential to labour 
independence, and which sap the whole industrial system, 
the chances of employers and workers being brought 
together for the common good appear remote. 


The Employers’ Attitude. 


The position taken up by employers is that they 
have always done their best to meet workers in every 
way so long as there is no interference with their authority 
in carrying on business. They affirm that the present 
trouble would not have arisen if the Government had 
adopted measures to stop illegal action on the part of the 
unions. But such measures could not be undertaken by a 
Popular Front Government which took as its collaborator 
the Confédération Générale du Travail to represent the 
whole working community. If the appeal of Monsieur 
Chautemps is to have effect the unions must begin by 
abandoning claims that are the cause of the present dis- 
order. The concessions will have to be serious if they are 
to narrow down the differences between the C.G.T. and 
the Employers’ Confederation, which latter body has 
placed a limit to its own concessions to ensure authority, 
discipline, and a strict observance of collective contracts. 
It is a question of eliminating from all industrial enterprise 
the influence of agitators who carry on their disruptive 
work under cover of the C.G.T. Collective contracts pro- 
vided that security if only the Government had backed up 
employers in removing from their works shop stewards 
who, in defiance of contract obligations, are elected as 
delegates of unions and often of éxtremist organisations 
and who arrogate to themselves the right to declare 
strikes on any pretext involving the principle of employers’ 
authority over their men. 


The Coming Conference. 


Judging from the tenor of the letters which 
Monsieur Chautemps has sent to the Employers’ Con- 
federation and the C.G.T., inviting them to a conference 
this week to lay down the lines of a labour charter which 
shall be binding on all parties and strictly enforced by the 
Government, he apparently scraps all the decrees issued 
during the past nineteen months and hopes to create a 
new labour legislation which shall be final and acceptable 
to everyone concerned. The immediate criticism of 
employers is that there would be no necessity for such 
legislation if the Government had done its duty to secure 
an observance of existing contracts, and that if the Govern- 
ment had been powerless to resist labour agitation it was 
not likely to be more successful in ensuring the strict 
carrying out of new laws. The object of the Prime 
Minister is to bring together for discussion all interests 
concerned, including unions of workers, engineers, tech- 
nicians, and employees who are not affiliated to the C.G.T.; 
but already the C.G.T. claims to be the sole representative 
of all working classes and will not admit the intrusion of 
outside organisations. The C.G.T. was recognised by 
Monsieur Léon Blum as the exclusive labour representative, 
but it has lost its hold on the more serious class of workers, 
and it is very doubtful if the Confederation is really 
representative of the labour majority. The voice of the 
C.G.T. in the councils would not be that of a growing mass 
of workers who suffer from its activities. If all the 
organisations attend the conference there should be a 
balance of opinion in favour of a more satisfactory adjust- 
ment of relations between employers and their men that 
may ensure the conference being carried to a satisfactory 
issue. Its preliminary work is likely to raise all kinds of 
difficulties in consequence of the exclusive claim of the 
C.G.T., and everything will depend upon the eloquence of 
Monsieur Chautemps in placing the labour problem on the 
plane of national security. Later. It was reported on 
Wednesday that the employers had decided not to attend 
the conference and that it would take place without them. 





British Patent Specifications. 





When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained ut the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date a application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








TRANSFORMERS AND CONVERTERS. 


476,250. June 5th, 1936.—Dry Conracr Merat REcTIFIERS, 
Standard Telephones and Cables, Ltd., and L. J. Ellison, 
Connaught House, 63, Aldwych, London, W.C.2. 

This invention relates to dry contact metal rectifiers of 
the kind having one electrode of a meta! sulphide—for example, 
cuprous sulphide. Such rectifiers develop a considerable heat 
during operation, and there is thus danger that the sulphide 
may in places be converted into the metal. In the case of euprous 
sulphide, this may be converted into cupric sulphide, cuprous 
oxide, and finally copper dendrites which form in the active 
face with free copper at the outer surfaces, thus causing short 
circuits and burn outs which terminate the rectifying effect. 
The inventors have found that these imperfections may be 
prevented by the preservation of a sulphur containing atmo- 
sphere surrounding the rectifier. It has been found that 7 
per cent. of free sulphur is a satisfactory proportion in the case 
of a cuprous sulphide rectifier. Preferably the rectifier is 
placed between two thin copper washers of slightly greater 
diameter than that of the electrodes; the external rim thus 
provided is lapped with an asbestos wrapping. The wrapping 
is then coated with one or two applications of varnish enamel 
or paint, which must be heat resisting and electrically insulating. 
A suitable coating comprises an undercoat of glyptal base 
synthetic pigmented stoving enamel, and an upper coat of 
clear glyptal base stoving enamel. The asbestos wrapping 
prevents absorption of the varnish, enamel, or paint, and with- 
stands the heat of operation of the rectifier. The stability and 
life of the rectifier are thus improved by the protection of 
the active faces of the rectifier from varying conditions of 
atmosphere and moisture, and the retention of a constant, free 
sulphur-containing atmosphere.—December 6th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


475,476. May 20th, 1937.— N°475.476 
ABRASIVE WHEELS, C. 7 
Mary, 54bis, Rue David 


d’Angers, Paris, France. 

The inventor uses a hollow 
abrasive wheel centre, the rim 
of which is made of rubber. 
Round this rim there is stretched 
an abrasive band of paper or 
fabric. The interior is then 
inflated with air to hold the 
band in place. The tool is said y 
to have a nice soft action in . 
grinding. When the inflation of SOO S 
the drum is slight and, in con- = Re SS ees =< 
sequence, the abrasive band SS >> - 
remains flat, the tool will be 
able to work perfectly flat. 
Owing to the small diameter of 
the side plates with respect to 
the external surface of the 
resilient part and of the abrasive 
band, these plates will never he 
able to bear on the workpiece, 
which permits of utilising the 





drum over the whole of its 
width.—-November 19th, 1937. 
LIGHTING AND HEATING. 
475,395. April Sth, 1937.—ExLecrric DiscHarce Lamps, 


The General Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2. 

This invention relates to electric discharge lamps of the kind 
having a gas-filled tubular envelope, two main electrodes 
(preferably thermionic), both at the 
same end of the tube and connected to 
a cap on this end of the tube, and a 
partition of glass or ceramic material 
so located within the envelope that 
the discharge passes to the far end of 
the tube along one side of the partition 
and returns along the other. The 
object of the mvention is to improve 
lamps of this type by improving their 
efficiency, the colour of the light from 
them, and the ease with which they 
start on mains voltages. The tubular 
envelope is drawn out to a point at one 
end, in order that it may resemble a 
eandle; it is filled with the usual 
mixture of rare gas and mercury 
“vapour. The other end is shaped into 
two electrode chambers, each closed 
by a foot tube. Through the pinches 
of these foot tubes pass leads to the 
heating elements A, B of the indirectly 
heated cathodes C, D, and also leads 
E, F to these electrodes. A partition 
G of glass or ceramic material is 
attached to the division between the 
A electrode chambers and extends along 
the tube to the neighbourhood of the 
conical end. On either side of it is a 
thin wire H, H; these wires are joined 
at the end remote from the electrodes 
by a cap J on the end of the partition. The inner surface of 
the envelope is coated with a layer of luminescent material, 
which may be, for example, zinc silicate zine sulphide, cadium 
sulphide, or cadium tungstate. A layer of similar material 
may cover the partition G; indeed, the material may be 
confined to the partition.—November 18th, 1937. 


N°475.395 
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ORDNANCE AND ARMOUR. 


476,285. May 3rd, 1937.—ExpLosives, Hercules Powder 
Company, No. 900, Market-street, City of Wilmington, 
Delaware, United States of America. 

This invention relates to explosives containing ammonium 
nitrate of increased sensitivity to detonation. The invention 
comprises coating a metal nitrate on ammonium nitrate crystals, 
preferably without substantial alteration of the shape or size 
of the ammonium nitrate crystals. As a specific example of 
the process there is prepared a solution by dissolving 132 parts 
by weight of ammonium nitrate and 50Jparts by weight of 





sodium nitrate in 66 parts by weight of water at about 27 deg. 
Cent. This solution is saturated with respect to ammonium 
nitrate and almost saturated with sodium nitrate. It is applied 
at 27 deg. Cent. to 950 parts by weight of dry, granular 
ammonium nitrate of such particle size that over 95 per cent. 
will pass a 40-mesh screen, about 30 per cent. will pass a 100-mesh 
screen, and less than 10 per cent. pass a 200-mesh sereen. After 
thorough mixing, the crystals are dried by passing through the 
mass a current of dry air at about 50-60 deg. Cent. with con- 
tinuous stirring. After three to four hours the moisture content 
j8 less than 0-2 per cent.—December 6th, 1937. 


BUILDING. 


475,479. June 17th, 1937.—Pice Drivers, The British Stee! 
Piling Company, Ltd., Thames House, Millbank, West- 
minster, and N. G. Bell, 28, Cranley-gardens, South 
Kensington, London, 8.W.7. 

In this steam-driven pile driver the ram acts also as the 
piston. The ram A and the anvil B are both made steam-tight 


N°475,479 


























in the cylinder C by the piston rings D D. The top end of the 
cylinder is open to the atmosphere and the anvil is held in 
place loosely by a wire rope sling. Steam is admitted through 
the valve box E and exhausted at F. The semi-rotary valve G 
is operated by the lever H and the ramps J J on the rod K 
attached to the ram and connected through the slot L.- 
November 19th, 1937. 


MISCELLANEOUS. 
475,126. May 14th, 1936.—Dvust Cottectors, C. H. W. 
Cheltnam, and H. Cheltnam, 188, Adelaide-road, 


Brockley, London, S.E.4, and the General Electric Com- 
pany, Ltd., Magnet House, Kingsway, London, W.C.2. 
This dust collector or separator comprises two distinct 
sections—an axial separator A and a tangential separator B. 
The dust-laden gas first passes through the axial separator 
and encounters the vanes C, which produce a vortex action and 
throw out some of the dust into the belt D. The remainder of 


N°475.126 





the gas passes on to the tangential separator which is of norma 
design. The dust collected in the belt D, together with a small 

roportion of the gas, is led by the pipe E to the annular space 
fr where a pressure slightly lower than that at the inlet exists. 
Inside the tangential separator there are formed two vortices 
which rotate in opposite directions, and advantage is taken of 
this action to guide the dust from the annular space down 
towards the outlet without it mixing with the other gases.— 
November 15th, 1937. 


475,394. March 24th, 1937.—Socker Pree CoNNECTIONS, 
Buderus’sche Eisenwerke, 54-56, Sophienstrasse, Wetzlar, 
Germany. , 

Into the socket A of the one pipe is introduced the spigot 


ZID. H 


N°475,394 
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other pipe. 
arranged the packing ring C provided with a 
reinforcement D which is intimately connected with the packing 


end B of the In the space between the socket 


and spigot is 
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ring. The packing ring consists of highly elastic soft rubber 
or rubber substitute of similar properties and its reinforcement 
D of harder rubber or rubber substitute of similar properties. 
Between the packing ring C and the ring E screwed into the 
socket is placed an intermediate ring F consisting of a non- 
metallic elastic material, such as hard natural or artificial 
rubber, which represents a separate structural part, and when 
not compressed is circular or substantially circular in cross 
section. The socket A is provided at its inlet end with a screw- 
thread of saw-tooth shape in section. The socket inlet tapers 
conically towards the base of the socket, and the surface G 
thus formed co-operates with the packing ring C. The space 
receiving the packing ring terminates in a ridge H of substantially 
triangular cross section formed at the base of the socket. 
This ridge provides, on the one hand, a bearing surface for the 
reinforcement D of the packing ring, and, on the other hand, 
leaves sufficient space to allow for a lateral deviation of the pipe 
introduced into the socket.— November 18th, 1937. 


475,388. February 18th, 1937.—-SeparRatTine Rain FROM AIR 
IN THE VENTILATING SYSTEMS OF AIRCRAFT, Short Brothers 
(Rochester and Bedford), Ltd., and F. H. Slade, Seaplane 
Works, Rochester. 

In this specification claim is made for :—Apparatus for 
separating rain from air in ventilating systems for aircraft com- 


N°475,388 











prising the introduction into the ventilation ducting of an 
eliminator having a cascade defiector bending in a curve from 
its upper wall and terminating in a lip on which a gutter is 
formed facing the air flow and adapted to collect and lead any 
moisture to a side of the eliminator from where it can run 
down the side wall of a pocket. The construction is obvious in 
the drawing.—November 18th, 1937. 


475,461. January 25th, 1937.—KesiLrent MOUNTINGS FOR 
MACHINE Parts, C. A. Voigt, 13, Woyrschstrasse, Berlin, 
W.35, Germany. 

This is a vibration-absorbing foundation attachment for 
machines, which is shown in half-section in the drawing. The 
foundation is indicated by the frame A, while the machine is 
carried by the part B. On to the frame there is bolted the 
annular plate C supported by the ring D. The part B has a 
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flange E, between which and the frame and the plate C there 
are annular rubber pads F F. These pads are vulcanised on 
to steel plates on either side, and are riveted to the base plate 
G, the flange E, and the top plate C, so that they can act both 
in compression and tension. A further annular buffer H. is 
provided to absorb sideways vibrations. A large variety of 
alternative designs is illustrated in the specification.—-November 
19th, 1937. 


475,540. May 22nd, 1936.—Hratr ExcuHance Tusss, E. Green 
and Son, Ltd., Economiser Works, Wakefield, Yorks. 
This invention concerns gilled heat exchange tubes, such as 
those of economisers, radiators, &c. The gills are separate 
circumferential units, split radially and bound on to the tube by 
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driving on tapered rings A. ‘The gills may have a higher coeffi- 
cient of thermal] expansion than the tube, but the rings are of the 
same coefficient. In order to protect the rings from the corrosive 
action of passing gases they are surrounded by other rings B of 
non-corrosive metal.—November 22nd, 1937. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 








To-Day 

Inst. or Crvit ENGINEERS: SouTH WALES AND MoNMOUTH- 
SHIRE Assoc.—The Engineers’ Inst., Park-place, Cardiff. 
“The Protection of Building Structures Against Attack by 
Aircraft,”’ Lieut.-Colonel H. G. MacGeorge. 6.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Modern Tendencies in the Design of Small 
Tools and Turret Lathe Tools,” E. W. Tipple. 6.30 p.m. 

Inst. oF Srructurat ENGINEERS: WESTERN COUNTIES 
Brancu.—Merchant Venturers’ Technical College, Unity-street, 
Bristol. ‘‘ The Application of Welding to Steel Structures,”’ 
C. R. Harman. 7.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘* Hydraulics of Large Rivers,” Dr. Herbert Chatley. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘Some Modern Metallurgical 
Developments of Interest to the Engineer,” Prof. F. C. Thomp- 
son. 7.15 p.m. 

Norru-Easr Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Neweastle-upon-Tyne. ‘‘Ship Stresses in 
Rough Water in the Light of Investigation made upon the 
Motorship ‘ San Francisco,’ ” Prof. Dr. Ing. G. Schnadel. 6 p.m. 


Monpbay, JAN. 17TH. 

Inst. OF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. ‘‘ Automobile Gears,” W. A. Tuplin. 7,45 p.m, 

Inst. oF Crvit ENGINEERS: NORTHERN IRELAND Assov.— 
Queens University, Belfast. ‘‘ The Legal Side of the Engineering 
Profession,”’ B. C. Kehoe. 6.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRraANncH.-— 
Merchant Venturers’ Technical College, Bristol. Annual meeting 
and Chairman’s Address. 7 p.m. 

Inst. OF StTRucTURAL ENGINEERS : 
Brancw.—James Watt Memorial Inst., 
Charles-street, Birmingham. ** Steelwork 
R. de V. Chaplin. 6.30 p.m. 

Turspay, Jan. 18TH. 

Inst. OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
*‘ Independent Springing,” Dr. F. W. Lanchester and G. 
Lanchester. 7.30 p.m. 

Inst. oF Crvin ENGINEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the Inst. of Chemical 


MipiaNnp CouUNTIES 
York House, Great 
Eecentricities,” 


Engineers. ‘‘ Treatment and Disposal of Trade Waste Waters,” 
Albert Parker. 6 p.m. 
Inst. oF Metats: BirmincHam Loca Section.—James 


Watt Memorial Inst. ‘‘ Creep of Metals at High Temperatures,” 
H. W. Bailey. 7 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. “‘Some Experiments in Deep Drawing,” Prof. H. W. 
Swift. 7.30 p.m. 

WEDNESDAY, JAN. 19rH. 

Inst. oF AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
“‘Independont Springing,” Dr. F. W. Lanchester and G. 
Lanchester. 7.15 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Victoria and 
Hotel, Preston. ‘“‘ Rubber in Automobiles,’’ C. Macbeth. 

Inst. oF Crvit ENGINEERS: Assoc. or LoNDON STUDENTS.— 
Great George-street, Westminster, S.W.1. ‘* The Construction 
of Welded Steel Gangways for the R.M.S. ‘Queen Mary,’” 
J. M. P. Hooley. 6.15 p.m. 

Inst. oF CrviL ENGINEERS: MANCHESTER AND DIstTRICT 
Assoc.—36, George-street, Manchester. ‘‘ The Strengthening 
and Reconstruction of Weak Bridges under the Road and 
Rail Traffic Act, 1933,” J. Hayes. 6.45 p.m. 

Inst. oF Crvit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—Royal Station Hotel, Newcastle. Annual 
Dinner. 7 p.m. for 7.30 p.m. 

Inst. oF MECHANICAL ENGINEERS: NORTH-WESTERN 
Brancu.—9,The Temple, Dale-street, Liverpool. Joint meeting 
with Liverpool Engineering Soc. ‘ Recent Developments in 
Ship Propulsion,’’ Major P. L. Jones. 6.30 p.m. 

Iron AND STEEL Inst., Inst. oF METALS AND MANCHESTER 
METALLURGICAL Socrety.—Joint meeting. Constitutional Club, 
St. Ann-street, Manchester. ‘‘ Notes on Some Recent Experi- 
ments in Connection with the Spraying of Steel by the Wire-fed 
Metal-spraying Pistol,” R. R. Sillifant. 7 p.m. 

Newcomen Soc.—Westminster Café, 331, High Holborn, 
W.C. “The First Steam Engine in Wales, 1714,” A. Stanley 
Davies (member) ; “‘ Proposed Atmospheric Engine in Sweden, 
1725,” Dr. Carl Bjérkbom, Stockholm ; “ First High-pressure 
Steam Engine in America,” Greville Bathe (member) ; “‘ Blow- 
ing Engine at Duddon Furnace, Cumberland, 1775,” J. Norman 
Mart. 4.45 p.m. 

Roya AERONAUTICAL Soc.—Science Museum, South Kens- 
ington, §8.W.7. Annual reception. 8.30 p.m. 


Station 
7 p.m. 


THURSDAY, JAN. 20TH. 

Inst. or Crivit ENGINEERS: YORKSHIRE Assoc.—Queen’s 
Hotel, Leeds. Annual dinner. 6.30 p.m. for 7 p.m. 

Inst. or Exectrrican ENneGineers.—Savoy-place, W.C.2. 
‘* The Design of Domestic Electric Cookers,” D. W. Humphreys. 
6 p.m. 

Inst. OF MECHANICAL ENGINEERS: INTERNAL COMBUSTION 
Encine Grovup.—Storey’s-gate, 8.W.1. Informal discussions, 
*“* Power Supply for Departmental Stores,” W. Howes; “ Oil 
Engines for Tugs and Small Vessels,’ F. J. Mayor. 6.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. | ‘‘ Iron and Steel Protection,” J. W. Craggs. 
7.30 p.m. 

Fripay, Jan. 21st. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S8.W.1. 
General meeting. “‘ Machine Tool Tests and Alignments,” 
Prof. Dr.-Ing. G. Schlesinger. 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Discussion on ‘‘ Power Station Efficiencies,’ RK. H. Parsons. 
7.30 p.m. 

MonpDaAy, JAN. 247TH. 

Inst. oF ELecTRICAL ENGINEERS : SOUTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘“‘ The Design of Domestic Electric Cookers,” O. W. 
Humphreys; ‘ Electric Cookers for Domestic Purposes, with 
special reference to Maintenance Costs,” J. N. Waite. 7 p.m. 

Tuespay, JAN. 257TH. 

Inst. or AUTOMOBILE ENGINEERS.—James Watt Memorial 
Hall, Great Charles-street, Birmingham. ‘‘ Steering Problems 
and Lay-out,” D. Bastow. 7.30 p.m. : 

Inst. or Crvit ENGINEERS: Assoc. oF LONDON STUDENTS.— 
Visit to the Tunnel Portland Cement Company’s works at West 





Thurrock. 





Inst. or Crivin ENGINEERS.—Great George-street, West- 
minster, 8.W.1. . ‘“‘ The Subsidence of a Rockfill Dam and the 
Remedial Measures Employed at Eildon Reservoir, Australia,’ 
R. G. Knight. 6 p.m. 

Inst. or Crvin Enaineers: NEWCAS?TLE-UPON-T'YNE aNnp 
Disrricr Assoc.—-The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Neweastle. * The 
Production of Roadstone and Tarmacadam,”’ G. E. Marshall. 
7.30 p.m. 

Inst. OF ELectrRicAL ENGINEERS : 
North British Station Hotel, Edinburgh. ‘“ Recent Trans- 
former Developments and Applications.’’ T. A. Long. 7 p.m, 

Inst. oF ExxcrricaL ENGInkeRS: WudRELESS SECTION. 
Savoy-place, W.C.2. ‘‘ Cathode Ray Tubes for Wireless Pur- 
poses,” a discussion opened by L. H. Bedford. 6.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.-—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Architectural Engineering,” 
R. T. James. 7.30 p.m. 

Suerrietp Meracureican Soc.—Mappin Hall, University, 
Sheffield. ‘* Bearing Lubrication,”’ Prof. H. W. Swift. 7.30 p.m. 
WepNEsbDAY, JAN. 267TH. 

Inst, ov. Civin ENGINEERS: NEWCASTLE - UPON - TYNE 
And Disrrict Assocration.—Stockton-on-Tees Co-operative 
Society’s Café, Wellington-street, Stockton-on-Tees. “ T! 
Construction of the Kincardine-on-Forth Bridge,” E. W. Gill. 
7 p.m. 


Scorrish CxyNTRE.— 


THURSDAY, JAN. 277H. 
Civit, ENGINEERS: BIRMINGHAM AND DiIstTRIcT 
Association, James Watt Memorial Inst., Great Charles- 
street, Birmingham. ‘“‘ Construttion of Permanent Way for 
High-speed Traffic,” H. 8S. B. Whitley. 6 p.m. 

Inst. oF Crvi, ENGINEERS: Bristol AND District Asso- 
c1raTion.—Royal Hotel, Bristol. Annual dinner, 6.30 p.m. for 
7 p.m. 

Inst. or Crvi ENGINEERS : SoutH WALES AND MonmovutH- 
SHIRE AssocraTIon.—- Royal Metal Exchange, Swansea. ‘‘Wales 
and Recent Waterworks Practice,” A. L. Arnold. 6.30 p.m. 

Inst. oF FurEt.-—Junior Inst. of Engineers, 39, Victoria-street, 
8.W.1l. “ Briquetting of Peat,” H. McNeil and E. L. Luly. 
6 p.m. 

Inst. oF MECHANICAL ENGINEERS: Nortu-WEsTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘‘ Cast 
Materials for Crankshafts,’’ W. West and J. G. Pearce. 7.15 p.m 

Roya ArronavuticaL Soc.—Inst. of Mechanical Engineers, 
Storey's-gate, 8S.W.1. Discussion on “ High Wing Loading and 
the Three-Wheeled Undercarriage.” 6 p.m. 

Fripay, Jan. 28TH. 

Jonion Inst. or ENGINEERS.—-39, Victoria-street, S.W.1. 
‘Mechanism of Locks and Other Lifting Devices in Inland 
Navigation,” D. G. McGarey. 7.30 p.m. 

Nortu-East Coast Inst. OF ENGINEERS AND SHIPBUILDERS. 
— Mining Inst., Newcastle-upon-Tyne. ‘ Diesel-Varia,” G. J. 
Lugt. 6 p.m. 


INST. OF 


Sarurpay, Jan. 29 rn. 

Inst. oF Metats: Norta-Eastr Coast Loca. Section. 
Electrical Engineering Lecture Theatre, Armstrong ee 
Newcastle-upon-Tyne. ‘‘ Randrupson Process of Cement Mould- 
ing.” F. W. Rowe. Joint meeting with the Inst. of British 
Foundrymen, Newcastle Branch. 7.30 p.m. 

Monpay, Jan. 3lsr. 


Inst. or Crvin ENGINEERS: NORTHERN [RELAND Associa- 
** Widening and Improve- 


TION.——-Queen’s University, Belfast. 
ment of the Belfast-Bangor Road,"’ R. H. 8. Patterson. 
6.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Vickers, Ltd., announce that the Right Hon. Sir John 
Anderson, P C., G.C.B., has been appointed a director of the 
company. 

Turners Asspestos Cement Company, of Trafford Park, 
Manchester, announces that it has concluded an arrangement 
with the Tunnel Asbestos Cement Company to market all the 
products of the latter company. 

W. T. Hewtey’s TetrorarH Works Company, Ltd., 
announces that Sir Edward Crowe, K.C.M.G., has been appointed 
a director as from January Ist, 1938. Sir Edward Crowe 
recently resigned from the position of Comptroller-General of 
the Department of Overseas Trade. 


WortHincton-Srupson, Ltd., announce that 
of their waterworks department, [Mr. A. P. Cameron, has 
retired from active service with the company. Mr. Cameron 
was in the service of the company for forty-six years, and 
was in charge of the company’s business in India for a con- 
siderable period. Mr. T. C. H. Parkes, who has been assistant to 
Mr. Cameron for many years, has been appointed to succeed him. 


Stockton CHEMICAL ENGINEERS AND RILEY Borers, Ltd., 
announce that an arrangement has been concluded with Niven, 
Nelson and Matthews, Ltd., by which they have taken over Mr. 
W. J. Niven’s patents relating to thimble tube boilers, which 
boilers have hitherto been marketed under the name of ** Nelvin.”’ 
It is proposed to adhere to the original trade name of ** Nelvin.”’ 
Mr. W. J. Niven has joined the company’ staff, and will be in 
charge of this department. 


the manager 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue Encuish Evectric Company has received a contract 
from the Bradford Corporation for fifty-seven complete trolley- 
buses. These buses will be of the two-axle type, with double- 
deck all-metal bodies, providing seating accommodation for 
fifty-six passengers. They will be fitted with an 80 H.P. motor, 
and control will be by means of the English Electric Company’s 
series dynamic system. 








CALENDARS, DIARIES, &c. 


8. S. Srorr anp Co., Haslingden, Rossendale, Lancs.— Wall 
calendar with daily tear-off sheets. 

Kinea’s Parent Acrency, Ltd., 1464, Queen Victoria-street, 
E.C.4.—An inventors’ and patentees’ pocket diary. 

Raysestos-Beraco, Ltd., Asbestos House, Southwark- 
street, 8.E.1.—Wall calendar with daily tear-off sheets. 

Rosert STEPHENSON AND HawrtuHorns, Ltd., Darlington.— 
Wall calendar, with daily and monthly tear-off sheets. 

















Printed on thin paper for overseas circulation. 
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PUBLIC NOTICES. 


EMERGENCY FIRE BRIGADE ORGANISATION. 
e Commissioners of 


Majesty’s Works and Public 
‘on behalf of the ome Office, 





His 
Buildings, 





E 

DESIROUS of 

APPLY FORTHWITH for the necessary documents to 
the CONTROLLER OF SUPPLIES, a Office of 
Works, Storey’s-gate, Westminster, 8.W. 9456 


Mca of Transport. 
RECONSTRUCTION OF MENAI 
SUSPENSION BRIDG 








pension Bridge, which carries the 
London- Holyhead} Road (A.5) across the Menai Straits. 
The work consists of the Erection of Temporary Steel 
‘towers and Wire Cables to give partial support to the 
existing bridge floor; Reconstruction of the Anchor- 
ages ; Erection of New Chains and Stiffening Trusses ; 
Construetion of a New Bridge Floor beneath the old 
one, Dismantling the present Suspension Chains and 
Floor, and Raising the New Floor to its final level ; 
Widening the Masonry Arches in the Towers. The 
whole of the work must be carried out without inter 
ruption of road traffic, except for short periods at 
nig 
Application for contract documents and drawings 
should be made to the Consulting Engineers, Sir 
Alexander Gibb and Partners, Queen Anne’s Lodge, 
Westminster, London, 8.W.1, and all applications 
should be accompanied by a statement of the previous 
experience of the applicant firm. Documents will only 
be issued to those firms who, in the opinion of the 
Minister of Transport, are thoroughly qualified by 
reason of their previous experience in this class of 


work, 
(signed) yp calf H. TOLERTON, 
Assistant Secretary. 
Ministry of ‘Transport, 
Metropole Buildings, 
sonthesberets ay enue, 
London, W.C. 9450 





dmiralty. 
L CIVIL ENGINEER-IN-CHIEP'’S 


DEPARTMENT. 

CIVIL ENGINEERS REQUIRED for 
H.M. Naval Establishments. 

Candidates must be Chartered Civil 
Engineers with good experience in Con- 
structional Work. 

Applicants should state their age, and give full par- 
ticulars of training, diplomas, and University Degrees, 
positions held, and exact nature of responsibilities in 
euch case 

The appointments will be for a probable duration of 
about three years. 

The sormal « salary offered will be £600 per annum, 
plus Colonial Allowance at appropriate rates for 
oa abroad, but for some of the posts higher rates 

up to £700 per annum may be offered 4 exceptionally 
well qualified candidates present themselves. 

Applications to be addressed to = CIVIL ENGI- 
NEER-IN-CHIEF, Admiralty, 5.W.1. 

Envelopes to be marked “ Civil Engineers ’ 
left-hand corner. 





* on top 
9391 





A pplications are In- 
. VITED for TEMPORARY AP- 
A maemo anal for a probable period 
oO} wo 


years 

(a) DESIGNING DRAUGHTSMEN for 
Factory Railway Lay-outs and Per- 
manent Way Design. Sound experience 
on similar work in the Drawing-office of a Railway 
Company is essential. Salary, £6 to £8 per week. 
nceording to qualifications and experience. 

(b) DRAUGHTSMEN with previous Drawing-office 
Experience to assist above. Salary, £4 to £6 per week, 
according to qualifications and experience. 

Apply by letter, giving age, qualifications and 
experience to H.M. OFFIC f OF WORKS, 684, Third 
floor, Storey s-gate, 8.W.1 9457 








. ‘ 
Nivil Service Com- 
MIS: 
POST OFFICE ENGINE ERING 
DEPAR ENT. 
APPL ey are INV. ITED A 18 
ASSIS 





POSTS of PROBATIONARY 
TANT ENGINEER (Male) in the Post 
Office Kugineering Department. Age limits 20-25 on 


Ist March, 1938, with extension in certain cases. 
Commencing salary £275 if employed in London, 
£260 if employed in the Provinces. 

Candidates must possess high qualifications of a 


suitable character acquired at an institution of 
university rank. Full particulars are given in the 
regulations, which, together with the forms on which 


applications must be made, are obtainable from the 
SECRETARY, Civil eg Commission, Burlington- 
gardens, London, W. The latest date for the receipt 

9470 


f completed applic en forms is 3rd March. 
(Crown Agents for the 
COLONIES. 

COLONIAL GOVERNMENT 
APPOINTMENTS. 


APPLICATIONS from qualified candi- 
Soon are INVITED for the following 


POST :- 

ENGINEER ‘REQUIRED by the Government of 
Nigeria for the Public proche De ereee (Temporary 
staff), for two tours of 12 months each, with 
possible extension and eligibility for transfer to the 
permanent and ) t Fixed 
salary ranging from £500 to £750. a@ year, according to 
qualifications and experience ; a higher salary may be 
reached if transferred to the permanent establishment. 
Free passages and quarters and liberal leave on full 
salary. Candidates, aged 23-40, must hold a 
University Degree in Civil Engineering or have passed 
sections A and B of the A.M.I.C.E. examination, or 
the Associateship in Civil Engineering of the City and 
Guilds Institute; have had practical experience of 
road and bridge or similar construction, surveying and 
levelling ; and be able to set out and take charge of 
works. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
und experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, a 
bank, London, 8.W.1, quoting M/5656. ‘948 


Required by H.M. 


OFFICE OF a a STRUC- 
TURAL ENGIN hoa DRAUGHTS- 
MEN, with experience of Designing and 
Detailing Structures in REINFORCED 
CONCRETE. 

Fe. eager ye — revious 
experience for sping and Detailing -fram 
Buildings and one STRUCTURAL Sramewouk, 

Salaries from £4 to £6 10s., according to experience. 

Apply, giving age, particulars of education, train- 
ing, and experience, to THE CHIEF ARCHITECT 
(Ref. G.W. Struct.), Room 1314, pou —, H.M. 
Office of Works, Storey’s-gate, 8.W.1. 9309 
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PRINCIPAL CONTENTS OF THIS ISSUE. 


(TaBLE oF CONTENTS, 


a 


30-Metre Rapier Mundt Locomotive 
Turntable. ss) 
(With Two-page Supplement). 


Water Supply and Sanitary Engineering 
in 1937— 


Compressor Plant for Dartford— 


Purfleet Tunnel Works. we. 35) 


Harbours and Waterways in 1937— 
No. II. (P. 703 


Oil-Engined Rail Traction in 1937— 
No. II. 


Shipbuilding and Marine Engineering 
in 1937—No. IIL. 


The isiaceak ‘Sisciety’s Exhibition 
No. IIL. 


Index to Volume CLXIV. 


CARD INDEXING. 
PaGE 83.) 


THE ENGINEER, 21 - | - 38. 


No. Il. (P. 73) 


THE ENGINEER, 21 - | - 38. 


THE ENGINEER, 21 - 1 - 38. 


THE ENGINEER, 21 - | - 38. 


(P. 72) 
THE ENGINEER, 21 - 1 - 38. 


(P. 84) 
THE ENGINEER, 21 - | - 38. 
(P. 75) 
THE ENGINEER, 21 - 1 - 38. 
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PUBLIC NOTICES. 





Mechanical Draughts- 


of work :— 
War Stores 
Commercial 
Trailers). 
Jigs and Too 
Applicants should have haa not less than 
years’ Workshop Experience. Age 21 years 
years. Preference given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- 
- to ability and experience. Posts are non-pension- 
able, but, subject to suitable qualifications, entrants 
are eligible for consideration for , promotion and for 
appointment to the t should 
vacancies arise. 
Application forms obtainable by postcard from 
ea SUPERINTENDENT OF ORDNANCE FAC- 
= GI oy (Advt. No. 195), Royal Arsenal, veges, 





Vehicles (Chassis or 


three 
to 








\Jorthampton Polytechnic 
| ’ 
py ST. JOHN-STREET, LONDON, E.C.1. 

A LABORATORY MECHANIC is REQUIRED for 
the Mechanical Engineering Department, to commence 
duty in February. Experience in maintaining and 
operating water-tube boilers, steam and internal com- 
bustion engines is essential. 

Wages £3 15s. per week. 

Applications on forms which may be obtained from 
the SECRETARY, should be submitted by 28th 
January, 1938. 9438 


N orth - Western Polytechnic, 
PRINCE OF WALES- ROAD, 
KENTISH TOW. N, 


LONDON, N. 
APPOINTMENT OF PRINCIPAL. 

The Governing Body invites APPLICATIONS for 
the ‘APPOINTMENT of PRINCIPAL of the North- 
Western Polytechnic. Candidates should have had 
appropriate experience, and must hold a University 
Degree or equivalent professional qualifications. The 
salary will accordi Group II of the London 
County Council’s scales of salary for Principals of 
Technical Institutes, viz., £960-£50-£1200. 

Further particulars and forms of epplicaaes mar 

bg oe 





MEN REQUIRED, preferavly with | 
experience on any of the following types | 


| 
| PUBLIC NOTICES. 
| 


Jniversity of Glasgow. 


JAMES WATT CHAIR OF THEORY AND 
PRACTICE OF HEAT ENGINES. 
APPLICATIONS are INVITED for the above 


CHAIR, which will be vacant on 30th September, 
| 1938. ‘The stipend is £1100 per annum. 

Further ‘particulars regarding the Chair may be 
obtained on application to the undersigned, with 
whom applications should be lodged not later than 


Ist March, 1938 
J. S. MUIRHEAD, 
Secretary of University Court. 
1938. 9439 


January, 





{)S8EX Education Committee. 


SOUTH-WEST ESSEX TECHNICAL 
COLLEGE 
Principal : H. LONER, D.Se 


APPLICATIONS are INVITED for the POST of 
HEAD OF THE ENGINE ERING DEPARTMENT 
at this new College, which it is anticipated will be 
opened in September next. 

Candidates should possess good academic or equi- 
valent professional qualifications, and have had 
experience in industry and teaching. The successful 
candidate will be expected to take an active interest 
in the corporate life of the College, and duties will 
an mg both day and evening teaching and organi- 
sation. 

Salary, £600 per annum, rising by annual incre- 
ments of £25 to a maximum of £700. 


Duties will commence on the Ist September, 1938. 
Forms of application, obtainable by sending a 
stamped foolscap envelope, should be 


returned to the undersigned not later than Monday, 
3ist January, 1938. 
JOHN SARGENT 
Director of Education. 
County Offices, 
Chelmsford. 9421 





TO ADYERE rr UNDER BOX > uammeaaes IN 
TIONS OPEN SECTIO 

For Ll ‘ened of applicants, the Proprietors are 

insert brief notices that vacancies are 





be obtained from the CLERK TO ae | GOV 
at the Polytechnic on_ receipt 
addressed foolscap ave cations mast be 


pplica’ 
received not later than 5th February, 1938. 


Canvassing will disqualify. 9419 


filled, th receipt of notifications from the Adver- 
sers. These notices (limited to one _ will be free 
of charge, and co-operation is asked for. 





Biming gham City Transport. 


TO CONSTRUCTIONAL STEELWORK 
TRACTORS. 
EXTENSION OF HOCKLEY DEPOT, WHITMORE- 
STREET. 


The Transport Committee invite TENDERS for the 
CONSTRUCTIONAL STEELWORK in connection 
phen the Extension of Hockley Depot, Whitmore- 
stree 
Application for particulars and bills of quantit 
must be made before Twelve Noon on Wednesday, 26th 
January, 1938, to the General Manager, Birmingham 
City ‘Transport, The Council House, Congreve-street, 
Bir 3, by a deposit of Five 
Guineas, which’ will Ln returned on receipt by the 
appointed time of a bona fide Tender, if not subse- 
quently withdrawn. Cheques must be made payable 
to ** Birmingham City Transport. = 

General t (which include the 
Corporation’s usual Fair Wages and Conditions of 

bour Clause), specifications, and drawings may be 
inspected at office of the Architects, Messrs. 
Crouch, Butler and Savage, 674, New-street, Birming- 
ham on production of the bills of quantities, which wil! 
be forwarded in due course, or by appointment. 

Tenders must be enclosed in the official endorsed 
envelope provided for the purpose, and such envelope 
must be sealed and delivered to the Town Clerk’s 

Office (Room 16), Council House, Birmingham, by the 
time stated on the form of Tender when they will be 
open Tenders received after that time will not be 
considered. 

The Committee does not bind itself to accept the 
lowest or any Tender. 

A. C. BAKER, 


General Manager. 








‘The Council House, 
Congreve-street, 
Birmingham, 3. 


sher Urban District Council. 


SUPPLY Ty: ERECTION OF ADDITIONAL 
PLANT AT ESHER SEWAGE WORKS. 

The Council invite a ag for the SUPPLY and 
ERECTION of a 50 B.H VER me DIESEL 
ENGINE, CENTRIFUGAL PUMP. and GEAR at their 
Esher Sewage Works. 

Particulars may be obtained from 


9454 





the Council’s 


Engineer and Surveyor, Council Offices, Esher, 
Surrey. 

Tenders, on the prescribed —. onteest ina plain 
sealed envelope, endorsed ‘‘ Sewage Works Plant, 


and bearing no name or ae indicating the sender, 
must be addressed to the undersigned and received by 
him not later than Noon on Monday, the 14th Feb- 
ruary, 

The Council do not bind themselves to accept the 
lowest or any Tender, and persons tendering must do 
so at their own cost 

FREDERICK EDWARDS, 
Clerk of the Council. 
Council Offices, Esher, Surrey, 
14th January, 1938. 9436 


iver Great Ouse Catchment 


BOARD. 
OUTFALL CONTRACT NO. 2. 
TENDERS are INVITED from Contractors possess- 
ing the necessary Floating Plant, for the DREDGING 
of approximately 160, Cubie Yards in the RIVER 
CHANNEL and LINING the BANKS of the Marsh 
Cut, a length of 14 miles, with STONE PITCHING 
to 4ft. 6in. below H.W.O.S.T foot of the stone 
ck = be protected by mattress work up to 





Plans, specification, form of Tender, bill of quan- 
tities, and general conditions can obtained from 
the undersigned on payment of Twenty-five Guineas 
deposit, which will be returned on receipt of a bona 
fide Tender and of the documents supplied to the Con- 
tractor for the purposes of tendering. 

The successful tenderer will be required to execute 
a contract and — in a form to be prepared by the 
Catchment Boar 

Tenders must ,- returned in the envelope provided, 
marked ‘‘ Tenders for Dredging, &c.,”’ in the left-hand 
corner, addressed to the ‘* Chairman of the Board,”* 
and delivered to the offices of the Catchment Board not 
later than 10 a.m. on Monday, February 7th, 1938. 

The Catchment Board do not hind themselves to 
accept the lowest = any Tender. 

. BORER, M. Inst. C.E., 
Engineer to the Board 
“* Elmhurst,”’ Brooklands-avenue, 
Cambridge, January 12th, 1938. 


. ‘ 

4 | he Madras and Southern 
MAHRATTA RAILWAY COMPANY, Limited, 

invite oe for 

3 LINEAL Y YARDS SAIL CANVAS. 

Specigeation and form of Tender can be obtained 
from the Company’s ——— 123, Victoria-street. 
a London, S.W.1. 

ee One Guinea, WHICH WILL NOT 

Tenders must be submitted not later than Two 
o'clock p.m. on Tuesday, 8th February, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender and reserve to themselves the 
right of reducing or dividing the order. 

Br Order of the Board, 
W. V. DE RHE PHILIPE, 
Secretary. 


9437 





BE RETURNED. 


9486 
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Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement esi accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o sv equivalente calculado en la 
moneda del pais de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES 
CANADA... ... 


Ed. 

ABROAD 6 Thick Paper Bd. 

(except Canada) £3 3 0 Thin P ‘aper Ed. 
AFRICA ... Central News Agency. BU Branches. 


Carpe Town: m. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 

BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 

Gordon and Gotch (A’sia), Ltd. 


All Branches 
MELBOURNE : Robertson and 
Mullens, Elizabeth-street 
BRUXELLES: E. Graddon, 1864 
er, beek 

BRUXELLES : W. H. Smith and Son, 
78-80, Rue du aux- 
Herbes 


—_———- en Company, Ltd. Al! 
iieieaee Benjamin News Com- 
pany, 973, St. Antoine-street 
TORONTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-strect 


ToRONTO: Gordon and _ Gotch, 
Ltd., 253, Queen-street West 

CoLomBo : Wijayartna and Co. 

Hone Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
nhagen 


34, Cope: 
Ex Book and 


CaIRo : press 
Stationery Store, 9, Chareh 
Maghrabi 


dis 
i 
E 


ARGENTINE ... 
AUSTRALIA ... 


BELGIUM 


CANADA ... 


CEYLON ... 
CHINA 


DENMARK 
EGYPT 


HELSINerors: Akademiska Bok- 
handeln, Alexandersgatan, 7 
PARIS: ———_ and Chevillet, Rue 
4 7 Librariz Berger-Le i 

ie verault, 
1029, ‘Bld. St. Germain 
PARIS : Brentano’s, 37, Av. de 


pera 
PaRIS: Dunod, 92, Rue Bona: 
Paris: W.H. Smith and Son, 248, 


Rue de Rivoli 
BERLIN, N.W.7: Buchhandlung 
Der Technik , Georg. Hentschel, 


ae tr, 32 
BERLIN, N.W.40: Hubert 
Bf Roonstrasse 10 
Lerzie: K. W. Hiersemann, 
Konigstrasse 29 


FINLAND 
FRANCE ... 


GERMANY 


HOLLAND 


AM: Hector’s 

handel, Noordblaak 59 

ROTTERD DAM: Techn. Boekhandel, 
“ Plan C,”’ Gelderschestraat 4 
Bombay: Thacker and Co., Ltd. 

CaLourta : Thacker, Spink and Co. 

MILAN : Ulrico Hoepli 
ROME: Maglioni and Strini, 307, 


Corso 


INDIA 

ITALY 

Fratelli Treves, 
74 


berg and Sellier, v. 
Maria Vittoria 18, and their 
Branches at Naples ‘and Rome 
Maruzen Co. All Branches 
A tombe Lita Whitcombe and 
‘om 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
ehurch 
Napier : J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
Kniga, Prospect peg nergy | 53A 
Moscow : Kuznetski Most 18 
STRAITS SETTLEMENTS—Sin@apore: Kelly and 
Walsh, Ltd. 


JAPAN 
NEW ZEALA N D 


RUSSIA 


SWEDEN STOCKHOLM: A/B Wennergrens 

ee. Stockholm 1 

STOCKHOLM: A/B E. Fritzes 

K bs Hoftokhandel, Freds- 
gatan, 2 

SWITZERLAND ZorRIcH: Rosa Leibowicz, 4, 
Ankerstr. 

UNITED STATES International News Co., 
OF AMERICA en New York, Nn a 
all Branches 


Entered as y second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the ‘Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*,.* READING CasES, to hold two copies of THE 
i. ENGINEER, cloth sides and leather backs, can now be 
i. supplied at 42. 9s. each, 58. 3d. post free. 





‘* THE poe apiece 


Practice of Metall 
published free with 
each alternate month. “Next due, February 25th, 1938 


ADVERTISEMENTS. 


he charges for Classified Advertisements is 1/- per 
i up to one inch—minimum charge 4/-; those oce' 
ing one inch or more at the rate of 12/- per inch. 
must be accompanied by a remittance. The rates for 
Busteret Advertisements ana _ oe on applica- 


Classified Advertisem be inserted 
tl delivered before TWO. vaen's 4 Wednesday 
afternoon. 


Letters relating to the Advertisement 
Department of the Paper are to be Slaesses to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, bean AF a. is ublied in the interests 


of advertisers may be obtained 
free of charge on applieating 44 to the Publisher. 





Postal Address, 28, Essex-street, Strand, London, W.C.2. 
Teleg. Address, ‘‘ Engineer N Estrand, 
14 London.” Tel., Central lines), 


PUBLIC NOTICES. 


PUBLIC NOTICES. 


SITUATIONS OPEN. 





Rochester Bridge. 


be oe: BX PAINTING “TH E 


Firms of Gipiracters who "shipietiin in this work 

are INVITED by the Wardens to APP! for PER- 
MISSION to TENDER for the REPAINTING of the 
BRIDGE, and for various ancillary works during — 


outhend Waterworks Com- 


P. ~ 
APPLICATIONS are for the 
ATO T eae, of 3a civil, "HENGINERRING 
ee oe and ASSIST. & commencing 
sabery £240 per annum, rising S teneal incre- 
to factor y a Bag 00. 


ments (of £10 ( 
t not be more than 35 y 








plicants should give the names 
they ne a out similar work and to whewn 


Selected firms will be permitted to tender and 
will oe supplied for the purpose with general con- 
diti specification, and schedule of prices, on 
couieeas to the Bridge Engineer, Mr. C. Howard 
Humphreys, M. Inst.C.E., at 17, Victoria-street, 
Westminster, S.W,1 

work ‘is to be completed ‘within three calendar 
months, beginning on June ist, 1938. 

Tenders are to be delivered to the office of ie Bridge 
Clerk by the first post on February 2ist, 1938. The 

envelope jag rare | each | er shall endorsed 

“ Tender for R ri 4 

The Wardens do not bind Taaeneiees to accept the 
lowest or any Tender 

. T. BAKER, 


Bridge Clerk. 





18, Stas Hill, 
Rochester, 
January, 1938. 9422 


eat Rivers Catchment 


D. 
TENDERS INVITED from experienced Con- 
tractors for the E EXECUTION ot TRAINING WORKS 
with ANCILLARY DREDGING in the Estuary of the 

River Parrett below Bridgwater. 
Drawings may inspected and the contract docu- 
ments obtained at my office on deposit of a crossed 
cheque valued £20, only returnable upon receipt of a 





bona fide ee 
Sealed | enders, endorsed * Parrett Estuary 
Scheme,’ should be addressed to .. Barrington, Esq., 


Clerk to the Somerset Rivers ( ‘atchment Bi . King’s- 
square, Bridgwater, and will be received not later than 
9 a.m. on Saturday, 5th February, 1938. 

The lowest or any Tender wiil not necessarily be 


(Sed.) FRED B. GOODMAN, M. ama C.E., 
Engineer to the Board 
Watergate House, 
West Quay, 
Bridgwater, 


January, 1938. 9472 


must of age 
d must have had experience in oy Levelling, 


IVIL ENGINEERING ASSISTANTS REQUIRED 
for Tube Railway Construction in London. Con- 
sideration will be given to a with experience of this 
cl of work; also to young Engineers who have 
torily completed BY *Diptoma Course in Civil 
(apincering. Apply, with particulars of experience or 
Sa tating age and salary occa? aren 
e Engineer Office. 0480 A 


EVELOPMENT ager o REQUIRED by a 
large Midland Firm. pplicants should be 
30-36 years of age, waa id have a degree in 








the Construction of Works, and t 
Accurate Drawings connected therewith 
It will be an advantage if the plicant, hi has taken 
towards rship of 


Ww: 
I Civil Engi but "le i is pe an 
essential qualification. 
Appl ee. stating age, qualifications and expe- 
rience, endorsed ‘* Engineering Draughtsman,”’ and 
accompanied by copies of recent testimonials, must be 
forwarded to me on or before Monday, 31st "January, 


WALTER FIDKIN, M. Inst. ©.8., 
Engineer. 
13, Cambridge-road, Southend-on-Sea. 9488 











The Commissioners for the 
PORT OF CALCUTTA. 

1. APPLICATIONS are INVITED for TWO POSTS 
of ASSISTANT EX XECUTIVE ENGINEER on the 
Commissioners’ Eng’ 

2. Candidates should be between the ages of 27 and 

rt either (a) be Corporate 


83 on ist April, 1938, and m 

Mem of the Tecaitation 4 oe ee. or 

(b) have passed Sections A and of t 

Membership Examination of the Institution of “Civil 

Engineers, or (c) have taken a age seteanoee by 

the senesion as exempting therefro and have 
reached such a stage in their prekeutenal training 

that it ‘s possible for them to become Corporate 


embers 

3. Candidates should have had about five years’ 
punettins experience on important constructional works 
and preference will be given to men having experience 
in Dock and Harbour Construction 

4. The salary of the eppointment, which in the first 
instance — be es: for three years, will commence at 
Rs. 800 if the selected Ka wey is 
domiciled ¥ the ‘United Kingdom, and a 


be paid to a andeions possessing 
Sentiens and seg ence. In addition to 
ot 5 per mensem will t be given if a 


spec 
the salary, 





Fylde Water Board. 


Yip ELECTRICALLY pi eel CENTRIFUGAL 


The Board invite TENDERS for the SU 
DELIVERY, and ERECLION of ONE 500 BLP. 
A.C MOTOR —_e —— = a CENTRIFUGAL 

eal wi 7 million gallo . 
SWITCHGEAR gallons per day, and all 
fication and form + Tender may be obtained 
on ie to Mr. Geo. Atkinson, M. Inst. C.E., 
M. Inst. W.E., Engineer tng ‘the Board, Sefton-street, 
“—— 3 


Rs. 

conveyance is saphatabeet for use on the Commis- 
sioners’ work. 
5. The full salary will commence from the soe 
of embarkation for faite and a first-class passage to 
Calcutta will be paid by the Commissioners. If the 
selected candidate is Sonuietie’, § in the United King- 
oo. a similiar p Calcutta to the United 

Kingdom tad be p oot b: by th the Commissioners on the 
termination the appointment, subject to satis- 
er vom ha 


Leave will be given in accordance with the Com- 
missioners" leave rules 
. The successful candidate will be sopuaed, oe, join 


the “ Commissioners’ Contributory Provident 
will be required = ye 





3 in plain, sealed envelopes, d d 
Tender for Pumping Plant,”’ but not bearing any 
name or mark indicating the sender, shall be 


a to the undersigned on or before 1st February, 


The Board do not bind themselves to accept the 
lowest or any Tender. 
JOHN HALL, 


ints an agreement with the Commissioners, after 


saissloners” Medical 0: 

9. Forms upon which epationtions must be made 
may be obtained from Rendel, Palmer and Tritton, 
Consulting Engineers to the Commissioners for the 
Port of Calcutta, 55, Broadway, Westminster, 5.W.1, 





: ‘Clerk and Solicitor. London, and these applications must be sent to 
Sefton-strest, RENDEL, PALMER and TRITTON, in London, not 
2ist January, 1938. erg | | See Be eS eS eer. ee. a 





Biack Sluice Internal Drainage 


BOARD. 
TEMPORARY SURVEYOR REQUIRED to under- 
take Levelling and Theodolite Work in connection 
with Drainage Schemes in the Black Sluice Area. 
Salary £5 per week, plus travelling allowance; at 
least two years’ work. 
Applications, stating age, experience, accompanied 


by two 
L, I. CLAR. K, A.M. Inst. C.E., A.M. Inst. W.E. 
Black Sluice Internal Drainage Board, 
. Carlton-road, 
Boston, 
Lincs. 9371 





City, and County of Bristol. 
PES 3 ENGINEER’S DEPARTMENT. 
INTMENT OF CLERK OF WORKS. 
APPLICATIONS are INVITED for the APPOINT- 
MENT of CLERK OF WORKS in connection with 
Bridge Construction Work included in the Five-Year 


Programme. 

Salary £9 per week. 

Applicants must have had experience in the Con- 
struction of Engineering Works of conaitgrsbie magni- 
tude, Jone! Steel Bridges, 
also Piling and Foundation Work in ives and 

xperience in the Construction of Bridges of the 
Bascule Type will be considered an advan’ 

Application forms for the position may be obtained 
on application to the unders: 

ss. endorsed ‘* Appointment of Clerk of 





SITUATIONS OPEN. 


mechanical engineeri or equivalent qualification, at 
least 5 years’ practi and some executive experience. 
A knowledge of works planning and production contro! 
ba be an advantage. Salary is £500 to £700 
af er annum, rege ash to qualifieations: ‘Ant applications 
= 
0434 A 


stric 
Address, 9434, The Bugtecer * oftice. 
BRECETIO ENGINEER (35-45), Good Engineering 
ies chanical and Buflding Construc. 


in Building 
ting. Ventilating. Lighting, 
Contractors; inventive and resourceful. 
£500, according to experience.—Write, 
London, W.C.1. 


NERGETIC f ge ae MAN, with Engineeri 
for Outside Technical Sales Wor 


xperience 
with old-established firm developing new range of 











products.—Write, giving full details of previous 
experience and salary required, P991, The Engineer 
Office. P99l 4 





CHIEF TOOL DESIGNER. 


GINEERING Works near London, with Plant of 


Approximately 4000 Machines, REQUIRE SER- 
VICES of man Pelt to take COMPLETE 
charge of TOOL DESIGN. RG of alt types of 

‘ixtures for 


Tools, Muline, TS. 

Small frets Components 

wiedge of ‘these requi 

be ¢ RESPONSIBLE, a large Drawing . 

ledge of Auto 

PROOF OF EXPER CE 

WILL BE REQUIR 

need apply, stating age, past exper! 
ted, to The Manager, 9280, The Engineer 








salary expec 

Office. 

| gs oe ae MINING JOURNAL Wishing 
Up Trade Advertisement Connection, 

INVITES PROPOSALS, —Write, ‘* W.E.,.”" c/o J 


Vickers and Co., Ltd., 24, Austin Friars, it, C.2. 
1002 A 





STIMATOR REQUIRED in 8.W. London to Train 
as Assistant to Chief. Sound mechanical and 
General Engineering experience essential. Knowledge 
of Dairy or Brewery Work an advantage. Mae 
position and p wit 
State age, experience, and salary pore “Address, 
peso, The Engineer Office. Pos 
UEL wy REQUIRED by Large ine vr 
teel Full lid and of 








any 
a vtiliation ot 





tate age, = tions, and salary 
arom SR 9462, The oo Office. 9462 a 
£6 LEAT, omy (Formerly Brunner, 


d ), - TRE an 
ELECTRICAL ENGINEER DESIGNER dates 


should be between 30 and 40 years of age, and the 
following training is essential ; nd Technical 
Training (preferably at a University), Drawing Office 


and Workshop | Experience with a well-known Firm of 

Electrical must be 

versant with Modern res a 

Equipment and Distribution. Applications will be 
only from first-class men with the ve 








COPIES or TEsTIMONTALS, NoT ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





ANTED, a Young ENGINEER, Between 25 and 30 

years of age, with first-class electrical and 
mechanical training, to act as SISTANT ENGI- 
NEER to a large group of Collieries. Excellent pros- 
pects ‘ae suitable man.—Address, 9430, The bd 
Office 


jence.—-Apply, in the first hong 


training and exper! 
ations, ex 


by letter, stating age, qualitic perience, 
SECRETARY, LC.I. urUs 





salary required, to the 
Limited. Northwich, mgrxing the envelope 
trical Engineer Designer ssa - 
ECHANICAL ENGINEER (B.8c. or Equivalent) 
REQUIRED for Malaya. DPomumensing salary 
£420, with passage and outfit. ee 22-26. Single. 
yood presence and pr ees B4 9477, The 


Engi Office. 9477 A 





TANTED, an ASSISTANT to Make Brief Weekly 
‘Abstracts from Current Technical Literature on 
= Plant Engineering Subjects, and to Keep Up-to- 
te a Card Index Filing System in connection there- 
with. Reply should state age, previous experience, 
and salary required.—Address, 9428, The Engineer 
ffice. 9428 A 





re es for Supervision of Erection 
and Test of classes of Gas and Oil-fired 


Ovens and Sesame egal or ll with full particulars, 
9431, The Engineer Office. 9431 Aa 





RODUCTION EFFICIENCY ENGINEER, Experi- 
enced Bedaux and other —.. for General 
Engineering Works, London. Experienced man 
equired capable Reducing Costs, Promoting Efficiency , 
Introducing Improved Methods,—Address, ones, The 
Engineer Office. 9481 A 


EPRESENTATIVES REQUIRED ag Sale of 
Cutti Oils, exceptional qualit in London 
West of England. Must 4*. live con- 
nections with engineering firms. beral commission. 
—Address, 9432, The Engineer Office. 9432 A 








faa for Service in the West Indies 
ESTIMATOR, capable of preparing detailed 
estimates of all classes of Building and 8 
Work. Applicants should have a sound technical and 
practical training, ed A to 35, preferably single. 


Re tectarin by Firm in North of England Manu- 
—— Pumps, Diesel Engines, &c., Com- 
peten Ics or Erection and Servicing.— 
nite. details of age, experience, wages, to Box W870, 
Willings, 86, Strand, London. W.C.2. 9361 A 





Salary £450/£600 to 
tions.—Write Box WY. I. z. “Central News, Ltd. ‘Se .. — 


Bridge-street, London, E 





Works,” stating age, qualifications, present 

ment, Mh war appointments, and experience, in that 

order, and accompanied by copies of not more than 

three testimonials, must be delivered to the under- 

signed not later than Noon, 2nd February, 1938. 

H. M. WEBB, B. Inst. C.E., 
City Engineer. 
63, = -square, 
Bristol, 1, 
18th January, 1938. 


ity of Liverpool. 
CITY ENGINEE«’S DEPARTMENT. 
APPLICATIONS are INVITED for the following 
APPOINTMENT in the City Engineer’s Seen 5 
ENGINEERING DRAUGHTSMAD 
Salary £270 = ar. rising by aes incre- 
ments of £15 to £3 
Candidates for this Sabie should have a general 
Engineering knowledge, neat ughtsmen, and 
— of Making Surveys and Drawings of Tramway 





Applications, stating age, qualifications, and experi- 
ence, together with copies of not more than i. 
testimonials, to be forwarded through the 
addressed to the ‘* City Engineer, Municipal Build. 
ings, Liverpool, 2,”" endorsed ** Engineering ne ag 

the 





N ELECTRICAL ENGINEER of Outstanding 
ability is REQUIRED by a large Public Com- 
pany manufacturing Electrical Equipment for Air- 


craft. 

The position is a <4 one and the successful candi- 
date will ultimately be required to con) mtrol the elec- 
trical design of the company’s products. 

Applicants should be in possession of a degree or 
bers of an important engi- 


HE CHATWOOD SAFE CO., a Shrewsbury, 

have a VACANCY for an Ex perienced TOOL 

MAKER capable of Taking Charge of their Tool Room, 

which serves Heavy and Light Machines and Press 
Shops. State age, experience, and salary required. 

9384 A 
OOL Fe neg ig REQUIRED, Used to Lay-out 
Lae Index and Brown and Sharpe Autos; per- 


i. position, oS prospects and salary for man 


with first-class Season 83.W. London. Travelling 
expenses Apply, in ‘arst instance by letter only. 








jhould be corporate mem paid.—. 
neering institution and experience in the shops is 4 | to LABOUR SUPERVISOR, Mitcham Works, Ltd., 
necessit New-road, tcham Junction, marking application 
‘Address a ae Pagan =—> peaeonee as | ‘“* M.T.D, 9450 a 

confidential, sho’ sta age, qualifications, expe- 
rience, and commencing salary required, 93, The ELL-KNOWN FIRM of Pow Press 

‘ J RE — me: —— NEPRESENTATION | for 
eS - ~ of presswork and an 





BRASIVE PAPER and CLOTH MANUFAC- 

TURERS REQUIRE PRACTICAL MANAGER ; 
good organiser.—Address, stating age, experience, 
salary required, P995, The Engineer Office. P995 A 





I eee BLAST-FURNACE MANAGER RE- 


tablished Sennen essential. —Details to B. H. 
HART. 124, Edmund-street, Birmingham. 9447 A 


ORKS MANAGER, Expert Knowledge Welding, 

Steel Plate Structures. Large Steel Plate Works, 

London.—Address, giving full history experience, age. 
salary required, 9482, The Engineer Office. 9482 | 








for Large Lronworks in India op 
Large Modern Mechanically C' 


urnaces. Good 
practical experience geoph ~. a should 
tan 








man,"’ so as to ‘arrive not later than 
3ist January, 1938. 


Canvassing of members of the City Council will be 
regarded as a disqualification. 
W. H. BAINE 
Town ‘Gherk. 


Municipal Buildings, 
Liverpool, 2, 
January, 1938. 


Mis of Finance. 
minions = OF NORTHERN 


SUPPLY OF ee ENGINEERING 
nistry of Finance desires to PURCHASE 
the following PLANT :— 


5-'‘lon SECOND-HAND Steam- sive. Stiff- 
legged DERRICK CRANE, 35ft. 50ft. 
aoe. with Lifting, Slewing, and pa 
otions, all power oer 
(b) srXtKeN SECOND.- D (Hudson or other 
pproved) CONTRACTORS’ V-SHAPED 
TP WAGGRS, 2 cubic Bane capacity, 
heavy pattern, for a ae 
Offers of either or both i tome deowld include for 
free delivery at Quay, Belfast, and should contain fuil 
particulars of the plant offered. 
ae ae SS ea 
Ministry of 


9469 








Finance 128, May-street, 
Beltast, and marked ** Offer to ‘Supply Second-hand 
Plant.’ 


Offers will be received up to, but not later than 
th Januar The Ministry is not 


3 p.m. on 25 anuary, 1938. 
bound ts accept the ae ag or Lane offer. 
H. V. V. THOMPSON, 
Assistant Secretar 


Ministry of Finance, 
May-street, 


9420 





ast, 
12th January, 1938. 


have been, or ac Blast-furnace 
on Fast-driven “Furnaces rnaces. Salary £75 per 
onth; 5-year agreement with free passages, pro- 


mo 
vident Sone “antarnished a and home leave.— 
Apply, by letter, stating and enclosing copies of 
testimonials, to a HOT B AST.” c/o Wm. Abbott, 
Ltd., 32, Eastcheap, London, E.C.3. 9379 A 





SSISTANT ENGINEERS REQUIRED by Large 
on pany for service in Far Kast and else- 
unmarr! ‘University degree 


expe- 
rience in Mec ngineering Works cesentigl. 
Salary from £450 per apnum.—Write Box * ES —* v4 ©. 
c/o 95, Bishopsgate, London, E.C.2. 


where. 





AReaee FOR YOUNG MEN.—A Large ENGI- 
ERING COMPANY has a VACANCY for a 
PREMIUM PUPIL. Exceptional opportunity for an 
intelligent youth to May 2 — lent training in Works 


and Drawing Offices.—Address, 1004, The Engineer 
Office. 1004 A 


ANTED, DRAUGHTSMAN (STRUCTURAL) for 
London Office of Oil Oil Plant 
experience not essential ; 
crete an advantage. Commencing waiary. £250-£300, 
according to eaeneeeeet Submit summary of 
experience.— Box E., Central News, Ltd., 
5, New Bridge-street, London, E.C.4. 9442 a 


ANTED, FIRST-CLASS DRAUGHTSMAN for 
Steel Works in Sheffield. Conversant 
with ps geo Steel Works Plant. 
ence, and omy required.—Address, 9478, 
neer Office 
TED, ag ge ar WORKS DRAUGHTS- 
ay harge of Works Drawing-office 
of a large m4 ey Steal Works Plant. Applicants 
should "Dave ee fo gon position in a well-known 
works and competent structural designers 
and be familiar with the design and lay-out of blast- 
furnace and rolling mill plant and its auxiliaries. 
Salary. about £75 per month, with five years’ 
a free passages, provident fund, free unfurnished 
uarters, and home leave on re-engagement.—Apply ad} 
by letter, with copies of vag agg rd age and 
married or single, to ‘OPEN HKAKTH, 
London, E.C.3. 











+4 


c/o Ab botts, E 9467 A 








wee INSPECTOR, to Take teen of I 
in Machine, Fitting, and Assembly Shops, and 
with a thorough knowledge of Air Ministry Procedure, 
REQUIRED by Aero-Engine Manufacturers. agg | 
giving full details of previous appointmen and 
stating age and salary required, 9451, The ‘ngineer 
Office. 


SET REAL FIRST-CLASS DETAIL 
mr rae Ss aed 
ae iingine hed 00 ay as 

experience and salary to 0. D., 


the jane Co., Ltd Filton. Bristol. 
‘the Stistol Sane soe a 





me and EXCAVATOR MANUFACTURERS 
REQUIRE LIVE AGENTS for Birmingham and 

the Midlands. Either well-known firm or individuals 
will be considered. Pref given to, applicants 


Bigs GHTSMAN REQUIRED for Plant Work, 
preferably with yas see Tool Rawerionte ate also.— rm 


and 
eONNEL Deer (in), The irish thomion- 


Houston Co., Ltd 





erence 

having established connection with 

Gravel Comeealens Municipalities, &c. Chosen appli- 

cants an be soe his to work in Conjanetion with 

vettepes vi ieuiase, should be addressed 

the §8. Thomas Smith and A 99 
tRoaley), Ltd., Hodley, 8. 9418 








For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


The British Association in Cambridge. 


WE have just heard that the decision to carry out 
a novel practice in Section G of the British Associa- 
tion Meeting, which is to be held in Cambridge in 
August—instead of September—this year is making 
progress. The innovation is the intention to devote 
one whole morning session to the consideration of six 
very short papers by junior engineers or research 
workers. The papers will describe very concisely 
work of special interest or novelty on which the 
authors are engaged, and the presentation and dis- 
cussion of each will be limited to half an hour. It 
is hoped that by this means the Association will be 
made acquainted with some of the younger men and 
their work. At the same time juniors will gain valu- 
able experience in the preparation of papers and the 
handling of discussions, without having to expend 
the time and labour demanded by a full-dress paper 
to a learned society. We understand that the Com- 
mittee expects to receive a large number of contribu- 
tions, and as six will have to be selected with care 
from the mass, it is necessary that the papers should 
be sent in (to Burlington House) not later than June. 


Two Scottish Retirements. 


On Thursday, January 13th, the Fairfield Ship- 
building and Engineering Company, Ltd., of Govan, 
Glasgow, announced that Sir Alexander Kennedy 
had expressed the wish that he should be relieved of 
his offices as chairman and director of the company 
as from December 31st, 1937, and that his resigna- 
tion had been accepted with regret. Sir Alexander 
has been associated with the Fairfield Company for 
over twenty years, and has been its managing director 
since 1919 and its chairman since 1923. Early last 
year, as recorded in our Journal note of April 9th, 
he retired from the position of managing director 
of the company, but continued to act as its chairman. 
After an association with the shipbuilding industry 
extending over sixty years, Sir Alexander has earned 
a period of rest, which we hope he will live to enjoy 
for many years. The board has appointed Sir James 
Lithgow to be the chairman of the company, and 
Sir Douglas E. R. Brownrigg, who for many years 
has looked after the London interests of the com- 
pany has been appointed deputy chairman... At 
a meeting of the University Court which took 
place in Glasgow on Thursday, January 13th, 
the resignation of Professor William J. Goudie, 
D.Sec., from the James Watt Chair of the Theory 
and Practice of Heat Engines in the University of 
Glasgow, was made known, a resignation which was 
accepted with regret. Professor Goudie, who is 
sixty-nine years of age, was elected to the Chair he is 
shortly to vacate when it was founded in 1921, and 
was its first occupant. He served his apprenticeship 
at Kilmarnock and studied at Glasgow University 
under the late Professor Archibald Barr, graduating 
as B.Se. in 1895. After both practical and consulting 
work, he held academic posts in University College, 
London, and after the war at the University of 
Glasgow. He is the author of works on the steam 
turbine and the steam engine, and is a member of 
the Institution of Mechanical Engineers, an associate 
member of the Institution of Civil Engineers, a 
member of the Institution of Engineers and Ship- 
builders in Scotland, and a member of the American 
Society of Mechanical Engineers. 


Profit-Sharing in Co-operative Productive 
Societies. 

A RETURN issued last week by the Co-operative 
Productive Federation enables us to complete our 
survey of profit-sharing and co-partnership for the 
year 1936. Figures concerned mainly with profit- 
sharing in ordinary commercial businesses were 
summarised in a Journal note on August 27th last. 
The present review is confined entirely to those 
co-operative societies which are associated with the 
Federation. There are forty-three federated societies, 
principally concerned with printing and with textile 
and shoe manufacture. The net surplus for the year 
amounted to £128,451, capital receiving bonuses 
totalling £6496, labour £34,966, and customers 
£55,922, while education and charitable grants totalled 
£5242. There were four societies in the metal-working 
group, the Walsall Lock and Cart Gear, Ltd., with 
371 members, being by far the largest. It had on 
December 31st, 1936, a share and loan capital of 
£24,848, and with a pay-roll of 394 had a turnover 
of £85,162, the year’s trading showing a surplus of 
£2771, compared with £4007 for the preceding twelve 
months. Of the 1936 surplus, a sum of £72 was paid 
in bonuses to the shareholders, £2150 went to labour, 
giving an average rate of ls. 3d. in the pound on 
wages, and £90 was granted to educational and 
charitable schemes. The next largest society is 
the Alcester Needleworkers, Ltd. It had 139 
members and a capital of £6036, and with 40 
employees did business to the value of £20,765, 
which, however, resulted in a deficit of £527 (a deficit 
of £853 in 1935). Leicester Carriage Builders, Ltd., 





with 189 members and a capital of £5854 had 29 
workpeople and a turnover of £13,787, a decline 
on the year of about £700. The surplus of £158 
compared with £577 for the preceding year. The 
fourth entry in this section, the Chesham Builders, 
Ltd., is a comparatively small society, with a member- 
ship of 52 and a share and loan capital of £1478. 
It had 39 workpeople and paid £6428 in wages during 
the year. Its sales amounted to £13,782, giving a 
surplus of £390, an increase of just over £100. Alloca- 
tions were made to labour amounting to £198 (1s. in 
the pound on wage), and 2} per cent. (£24) to capital. 


Federation of British Industries. 


On Wednesday, January 12th, it was officially 
announced that the Grand Council of the Federation 
of British Industries had nominated Mr. Peter F. 
Bennett as President-elect of the Federation, in 
succession to Lord Hirst, who has now served two 
years in that important office. Mr. Bennett, we may 
recall, is the chairman and managing director of the 
Birmingham firm of Joseph Lucas, Ltd. He has for 
long taken a keen interest in the work of the Federa- 
tion, and during the past year has acted as Deputy 
President. For many years Mr. Bennett has been the 
Chairman of the Birmingham District Committee of 
the Federation. He has also been closely associated 
with the work of the Empire Committee and was him- 
self one of the trade delegates who attended the 
Imperial Conference at Ottawa. He is a member of 
the Grand Council, the Executive Committee, and 
many other Committees of the Federation, and he 
was recently appointed to preside over the special 
committee which has been formed to deal with the 
various problems connected with the location of 
industry. In 1932 he was President of the Birmingham 
Chamber of Commerce, and for 1935-36 he served 
the motor industry as President of the Society of 
Motor Manufacturers and Traders. 


The Society of British Aircraft 
Constructors. 

On Wednesday, January 12th, the Society of 
British Aircraft Constructors, Ltd., announced an 
important change in its constitution by the appoint- 
ment of Sir Charles Bruce-Gardner as its chairman. 
Hitherto the Council of the Society has been presided 
over by a chairman elected from its members. The 
requirements of the Royal Air Force programme, 
and the increased demands made hitherto upon the 
chairman in his dual capacity as manufacturer and 
as head of the Society, have led the Council to take 
the important step of appointing an executive chair- 
man from outside the industry. Consequent upon 
this new appointment, the new office of President 
has been created, to which a member of the Council 
will be elected, instead of to the post of chairman as 
heretofore. Under its altered constitution Mr. 
Handley Page, who was elected chairman in May, 
1937, will be the first President. Sir Charles Bruce- 
Gardner will conduct the affairs of the Society in 
accordance with the policy settled by the Council. 
He will be particularly concerned in interpreting 
to the Air Ministry and to the industry the views and 
wishes of each other, and ensuring the well-being of 
the industry in the development of civil aviation and 
the export trade. Sir Charles has had a long and 
varied industrial experience. He was trained as an 
engineer and is a member of the Institution of 
Mechanical Engineers. Fer many years he was 
director and managing director of companies engaged 
in the iron, steel, coal, and other industries. He was 
chairman of the Flintshire Coal Owners’ Association, 
of the Galvanising Conciliation Board, and of the 
Iron and Steel Research Council of the British Iron 
and Steel Federation. He is chairman of the London 
Tron and Steel Exchange, and President of the newly 
formed Federation of Iron and Steel Merchants. 
In 1930 he resigned other interests, on accepting 
an invitation to become managing director of 
Securities Management Trust, a director of the 
Bankers’ Industrial Development Company, Ltd., 
and of Credit for Industry, Ltd., organisations formed 
under the auspices of the Bank of England. The 
Governor and the Company of the Bank of England 
have agreed to his resignation from these posts on 
taking up his new appointment. 


The American Naval Programme. 


THE Naval Appropriations Bill, which is now being 
discussed before the United States House of Repre- 
sentatives, provides for the spending of over 
£110,600,000 on the United States Navy in the 
coming financial year and the construction of twenty- 
two naval vessels. These vessels will comprise two 
battleships, two cruisers, eight destroyers, six sub- 
marines, and four auxiliary ships. It is estimated 
that each of the new battleships will cost more than 
£14,000,000. The amount recommended is over 
£5,000,000 more than that for the current year, and 
funds are also recommended for the continuation 





of the constructional programme embracing more 
than seventy ships, which are now laid down. Not 
alone in naval ships, but also in the fleet air arm are 
further increases proposed. Speaking before thie 
House of Representatives Appropriations Committee 
on Monday last, January 17th, Rear-Admiral A. B. 
Cook, the Chief of the United States Aeronautics 
Bureau, stated that it was the intention of the 
Bureau to construct a total of 2050 aeroplanes before 
the year 1941 instead of the 1910 which were 
originally planned. It had also been decided, the 
Admiral said, to enlarge some of the marine squadrons 
from twelve to eighteen machines. While it was 
intended to provide some additional aeroplanes for 
training purposes, it was not proposed, he said, to 
make any appreciable increase in the number of 
aeroplanes for the fleet. With regard to the next 
financial year, although the air programme called 
for 1921 machines, it was expected that only about 
1870 aeroplanes would be available or awaiting 
delivery at the end of the financial year owing to the 
reduction in the funds. It is officially estimated by 
the United States Naval Department that the new 
American warship construction programme should, 
during the forthcoming financial year. provide 
employment for about 77,000 workers. 


A New Heavy Alloy. 


SPEAKING at a conference on “‘ New Materials,” 
held on Tuesday evening, January 18th, at the 
North-Western Polytechnic, under the auspices of the 
London Branch of the Institute of Physics, Mr. 
E. A. G. Liddiard, of the British Non-Ferrous Metals 
Research Association, gave an account of a new alloy, 
which, he stated, was nearly half as heavy again as 
lead and was, he stated, correspondingly more 
effective as a protective agent against X-ray and 
radium “Yadiations. If, Mr. Liddiard said, tungsten 
powder was mixed with a small quantity of nickel 
and copper powder and subjected to considerable 
pressure and heated above the melting point of copper 
and nickel a sintered alloy was obtained with a density 
of 16-5 grammes per cubic centimetre, which was 
considerably higher than the density of the heaviest 
commercial metal lead—11-34 grammes per cubic 
centimetre. The importance of this new material was 
its application to radium beam therapy. Reference 
was also made to the industrial importance of 
magnesium and its alloys, which were proving to be 
materials of considerable application in the con- 
struction of aircraft. The resistance to atmospheric 
corrosion was being improved. 


London Passenger Transport Board 
Appointments. 


Tue London Passenger Transport Board announces 
the appointment of Mr. Evan Evans, late General 
Superintendent of Railways, as Operating Manager 
Railways, London Transport, in succession to Mr. 
George Hally, who has just retired. Mr. J. H. 
Harley-Mason, M. Inst. C.E., is appointed New Works 
Engineer. He was chief engineer of Messrs. Perry 
and Co., the public works contractors, and joined the 
Underground Railway Company in 1922 as new works 
assistant. He has been responsible under the chief 
engineer for many important schemes and alterations 
carried out during the past fifteen years. Mr. H. J. 
Green, M. Inst. C.E., M. I. Mech. E., becomes 
Assistant to the Chief Engineer, London Transport, 
Mr. Vernon A. M. Robertson, M. Inst. C.E., M.I. 
Mech. E., whose appointment we recorded in our 
issue of January 7th. Mr. Green, who was trained 
in America and has seen constructional railway service 
in that country, served in the Royal Engineers during 
the War and after it was engaged in harbour and dock 
construction. He entered the service of the Metro- 
politan Railway Company and became its acting 
chief civil engineer. When the London Passenger 
Transport Board was formed he was appointed 
Assistant Civil Engineer to the Board. Mr. J. H. 
Condy, M. Inst. C.E., M.I. Mech. E., and Member of 
Council of the Permanent Way Institution, is 
appointed Civil Engineer (Maintenance), London 
Transport. He entered the service of the Under- 
ground Railways Company in 1921 and has acted as 
resident engineer on many extensions. He has made 
a careful study of permanent way practice abroad, 
particularly in relation to rail welding. Mr. P. 
Croom Johnson, M. Inst. C.E., has been appointed 
Technical Officer in the Chief Stores Superintendent's 
Department. He was Assistant Permanent Way 
Engineer to the London County Council, and when 
the London Passenger Transport Board was formed 
he became Permanent Way Engineer, Trams. He is 
succeeded in that office by Mr. H. Raine, who for 
some years was with Hadfields, Ltd., of Sheffield, 
and later became Technical Assistant in the Tram- 
ways Department of the London County Council. 
When the London Passenger Transport Board was 
formed he became principal assistant to Mr. Croom 
Johnson. 
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Harbours and Waterways in 1937. 
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ere. 


(Continued from page 41, January 14th.) 


EUROPEAN PORTS AND WATERWAYS. 

France. 
'IYHE increase in the activity of the French shipping 
industry which we noted in our Annual Review of a 
year ago was one of the factors which induced the 
French Government to resume expenditure on the 
programme of public works authorised in 1934, but 
which, in view of the general industrial depression, 
had been slowed down. The chief reason, however, 
which induced the Popular Front Government to 
undertake a vast expenditure on plans for public 
works, in spite of unfavourable financial conditions, 
was undoubtedly the desire to find a remedy for 
economic and social troubles. At a Congress of 
French Ports, which assembled in Paris early in 
November, the deplorable situation created by the 
so-called social reforms of 1936 and the forty-hours 
week were freely discussed. The cost of handling 
traffic in the ports and the standing charges in respect 
of expensive quay-side equipment used for fewer 
working hours have been largely increased. At the 
same time the cost of carrying out public works has 
been raised as a result of the demands of labour, and 
estimates of cost have necessarily been largely 
increased. In the present state of things no con- 
structive plan could be offered by the Congress, 
which was inclined to leave the Government to solve 
a complicated problem of its own creation, which 
obviously can only be dealt with as a whole. 

The building of the mole at La Rochelle, between 
La Pallice and the Ile de Ré, which was begun about 
six years ago, and has several times been suspended 
owing to adverse financial conditions, was resumed. 
[t is intended to make La Pallice the ocean port for 
La Rochelle. Increased financial assistance has 
been offered to most of the larger harbour authorities 
on the French coast to enable them to proceed with 
improvements and extensions, many of which have 
been slowed down in recent years. 

Gibraltar. 

The Admiralty invited tenders in June for the 
widening of the No. 1 dry dock at Gibraltar. This 
is the largest dry dock in the dockyard, and it is 
proposed to increase the depth over the entrance sill, 
to lengthen the dock, and to rebuild the south-west 
wall so as to increase the available width, both in the 
entrance and in the body of the dock. When recon- 
structed, the dock will be capable of accommodating 
any capital ship of the Royal Navy now in existence 
or likely to be built in the near future. The contract 
for the work, which is estimated to cost about 
£600,000, was let in October to John Cochran and 
Sons, Ltd., of London. The existing dock, opened 
in 1906, when it was named the Prince of Wales Dock, 
is 852ft. long, 93ft. wide in the entrance, and has a 
depth over the blocks at high water of ordinary spring 
tides of 38ft. 7m. At low water the depth is about 
3ft. less. 


Italy. 

According to a statement made by Professor E. 
Coen-Cagli, in August, the first deep-water basin in 
the new industrial port of Venice at Porte Marghera 
is now in full operation. The basin is bordered by 
5500 lineal feet of quayage. 

The construction of the new dry dock at Genoa, 
begun in March, 1936, made good progress. The dock, 
to be known as No. 4, will be the largest dry dock in 
Italy. It is not being constructed by excavation in 
the land adjacent to the harbour, but by sinking 
large reinforced concrete caissons to the south-west 
of the Guardiana Mole. The caissons, most of which 
are 20 m. long, are sunk under compressed air. The 
dock, when completed to its full intended length, will 
be 350 m. long and 40 m. wide internally, with a 
depth of water over the sill of 13 m. In the first 
instance it is to be made 280 m. long internally. 

On the eighteenth birthday of the Fascist régime, 
March 23rd, was inaugurated the new deep-water 
quay in the Basin of St. Mark at Venice. Ocean liners, 
which up to the present have moored in the middle 
of the basin, will in future land ‘their passengers 
direct on the quayside, which forms a continuation 
of the Riva degli Schiavoni, and has received the 
name of Riva dell’ Impero. 


Germany. 


The Hamburg Port Authority has approved of a 
scheme for the development of the port on the northern 
bank of the main arm of the river Elbe between the 
St. Pauli landing stages and Altona. The project 
includes the construction of a 1640ft. span suspension 
bridge to cross the river at Altona, and a new quay, 
3280ft. long, which will accommodate four 20,000-ton 
ships at one time. Dockside and approach roadways, 
a railway station adjoining the quays, and other 
works are included in the scheme. The bridge over 
the river Elbe will have a clear headway above water 
level of 230ft., and is intended to serve the harbour 





and link up the city of Hamburg with the Elbe 
[sland area on the Wilhemsburg side. 


Other European Ports. 


The Turkish Government is said to be contemplat- 
ing a programme of harbour works which includes 
the modernisation of the port of Istanbul, at a cost 
of over half a million pounds, and the construction 
of a new port at Chatalazi, on the Black Sea coast, 
to serve the Turkish coalfields and the new iron and 
steel works at Karaluk. 


European Inland Waterways. 

The Russian May Day Festival of 1937 was selected 
as an appropriate occasion for the proclamation by 
the Soviet Government of Moscow as a “seaport.” 
It is reported that the first steamer to come up to 
Moscow by way of the Volga River arrived at the 
city quay on the followmg day, May 2nd. The first 
stage of the “ four-sea ’ ship canal system of Russia 
was completed in 1933, when the Stalin Canal, 
between the White Sea and_Leningrad, was opened. 
The Moscow-Volga Canal and river improvements 
were begun in July, 1932, and the work has been 
carried out by a labour army of about 20),000 men, 
mainly transferred from the Stalin Canal on the com- 
pletion of that work. The length of the new canal 
is 80 miles, in the course of which there are several 
large lakes and artificial reservoirs; the largest of 
these, near the Volga end of the canal, has a surface 
area of 123 square miles, and is now known as the 
** Moscow Sea.” The canal has eleven locks, over- 
coming a total rise of more than 130ft., a number of 
impounding dams, eight hydro-electric stations, nine 
bridges, and two tunnels. In the most favourable 
conditions, the canal must be ice-bound for about six 
months of each year. A fleet of special craft suitable 
for traffic on the canal is now being built. Cargo 
carriers for service on the canal include three tugs of 
300 H.P. each, two screw steamers of 200 H.P. each, 
and thirty-seven barges of an aggregate capacity of 
35,000 tons, in addition to some other smaller craft. 

Work is now in hand on the Marinsky Canal system, 
which forms a link in the waterway which will connect 
Leningrad with Moscow. This work is planned to be 
completed in 1939. Preparations are also being made 
to construct another canal joinmg the lower Volga 
with the river Don. This link, when it is completed, 
will make Moscow accessible also to ships from the 
Black Sea. The engineering difficulties to be encoun- 
tered in making the waterway are much more formid- 
able than those presented by the canals already 
finished, and no date has yet been announced for the 
completion of the work. It was stated in July 
that the Soviet Government had ordered the libera- 
tion of 55,000 of the 200,000 convicts employed on 
the construction of the Moscow—Volga Canal. A 
large proportion of the convicts still retained for 
forced labour has been transferred to the Marinsky 
Canal Works in the Rybinsk district. 

The policy of developing navigation on German 
inland waterways contimues to be applied with vigour 
by the Reich Government. The Elbe is being 
improved by low-water regulation. The canalisation 
of the Weser at a cost of 744 million Rm. is now 
being carried out, and is expected to be finished in 
1940. The buildimg of five dams with navigation 
locks is part of the work included in the project, 
which has already been completed between Bremen 
and Minden. Large dams, now being constructed 
in the Oder above Breslau, will supply that river with 
additional water in dry seasons. In East Prussia 
the Masovia Canal has been completed, and is now 
in use. It has been announced that by the autumn of 
1938 the Mittelland Canal will be so far advanced as 
to provide a shipping route between the Rhine and 
Central Germany as far as the Elbe. It is expected 
to reach Magdeburg by 1939. The canalisation of the 
Main from Aschaffenburg up to Wurzburg is almost 
complete. The Danube below Regensburg is regu- 
lated ; the rapids at the Kachlet above Passau have 
been dammed, and a lock constructed for the passage 
of traffic. The Neckar is now canalised as far as 
Heilbronn, and the improvement works above Heil- 
bronn have been begun. These will extend to Stutt- 
gart and are designed for the passage of 1200-ton 
barges. The cost of this extension of canalisation is 
estimated at 65 million marks. The work, it is said, 
will be completed by 1944. 

Considerable activity is being shown on some of the 
major inland waterways of Germany by municipalities 
in providing river harbours well equipped with appli- 
ances for handling traffic. Many privately owned 
factory harbours are also in course of construction on 
the waterways. Other works in hand are the 


Masurian Canal in East Prussia, expected to be 
finished in 1942; the enlargement of the Dortmund— 
Ems Canal for 1500-ton vessels ; and the regulation 
of the Rhine between Strasburg and Basel. 

The long-continued dispute between the Dutch and 
Belgian Governments about the use of the water of 





the river Meuse was brought to a conclusion when 
the Permanent Court of International Justice at 
The Hague gave judgment in the case brought before 
it by the Dutch Government and on the counter- 
claim by the Belgian Government. The dispute 
concerns the use of the Meuse water for Belgian 
canals, the most important being the Albert Canal. 
The Court dismissed both claims, being of opinion 
that, under the Belgo-Dutch Treaty of 1863 each 
country was at liberty to modify or enlarge a canal 
situated entirely in its own territory, provided that 
the diversion of water at the feeder and the volume 
to be discharged through the canal were not affected. 
The judgment appears to be regarded with satis- 
faction in Belgium, that country succeeding on a 
large part, at any rate, of her claim. 

It is unlikely that the Albert Canal, although the 
greater part of it is already in use, will be completed 
before 1939. Work is still proceeding on sections of 
the waterway which cross the divide between the 
Liége district and the Antwerp plain. The flight of 
locks on the Antwerp side of the divide is now being 
built, and is expected to be completed before the end 
of 1938. The total cost of the canal is now estimated 
to be approximately 1720 million franes. 

A year ago we referred to the approval given by the 
French Government to the construction by the 
Compagnie Nationale du Rhone of the Genissiat Dam 
as part of the Rhéne improvement project. The 
Government has now authorised the company to 
begin the first part of the navigation works proper 
by carrying out river improvements between Mar- 
seilles and Lyons. This initial work will occupy 
about ten years, and the original estimated cost of 
68 million frances will be largely increased by the 
operation of currency devaluation and higher -costs. 
The project of regulating the Rhéne for a navigation 
depth of 1-6 m. has been preferred to the alternative 
scheme of constructing a lateral canal between Lyons 
and Arles. The new port works at Lyons, begun 
in 1935, are well advanced, although the work has 
been considerably delayed and its cost increased by 
labour troubles. 

The construction of barrage reservoirs in the valley 
of the Seine, to which we have referred in our Annual 
Reviews on several occasions, continues to make 
progress. One of the main objects of these reservoirs 
is to combat floods of the Seine, as well as to provide 
for the maintenance of water levels in the river during 
periods of drought. Another reason for their con- 
struction is the production of electrical energy. The 
Crescent reservoir was completed five years ago ; 
the second, at Bois de Chaumacon, is also finished ; 
and the third, that at Champaubert-aux-Bois, is 
nearing completion; the fourth, the Pannesiére- 
Chaumard reservoir on the river Yonne, is about to 
be begun. 

AFRICA. 
Cape Town. 

We have on several occasions referred to the inter- 
esting scheme of port extensions which has been under 
discussion by the Harbour Administration of South 
Africa for several years. A plan and description of 
the scheme prepared by Mr. J. F. Craig, which is 
substantially that which is now about to be carried 
out, was published in our issue of November 15th, 
1935. The Railways and Harbours Administration 
accepted in November the tender of a Dutch firm, the 
Hollandsche Aanneming Maatschappij, amounting to 
£1,125,000, for the first section of the new harbour 
works. This includes the reclamation of about 
250 acres of the Table Bay foreshore, the removal of 
the existing random block mole which was made a 
few years ago to form the south-eastern protection of 
the basin then being made, and the construction of 
a new mole and retaining embankment..- The first 
part of the work to be undertaken will be the removal 
of the present rubble mole. The execution of the 
complete scheme will occupy about ten years, but the 
contract which was placed in November is to be com- 
pleted in 3} years. The cost of the whole scheme of 
harbour works will be upwards of £5,000,000. This 
sum is exclusive of the cost of the intended develop- 
ment of the area to be reclaimed on the landward 
side of the new basin. The complete scheme includes 
the construction of a large dry dock at the south- 
eastern end of the new tidal basin. 

Concurrently with the carrying through of the 
contract work by the Dutch contractors, the con- 
struction of three new deep-water berths is to be 
undertaken departmentally. The Railways and 
Harbours Administration placed an order in Septem- 
ber for the supply of a large part of the steel sheet 
piles required for the early stages of the harbour con- 
struction. The value of the contract for the supply of 
these piles is said to exceed £170,000. This expendi- 
ture seems to be in addition to the value of the con- 
tract work placed in November. The steel piling is 
to be used in building part of the new mole across 
Table Bay, which will extend from the south-east 
side of the present basin entrance to the Woodstock 
Beach. Steel piles are also to be used in the construc- 
tion of the embankment on the landward side of the 
new basin. 


Durban. 

Schemes for further extensive development of 
Durban Harbour, proposed by the Harbour Investiga- 
tion Commission, are now under consideration by the 
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Railways and Harbours Administration. The total 
cost of the works proposed is about 24 million pounds, 
of which £1,750,000 is to be applied to the construc- 
tion of six new deep-water berths for the largest ocean 
liners in the African trade. This wharf scheme, if 
carried out, would increase by one-half the accom- 
modation available at Durban for large ocean-going 
liners. It is proposed to spend £700,000 on the exten- 
sion of existing quays and wharves, the deepening of 
the Maydon Channel by dredging to 35ft. depth, 
and making a repair quay for harbour craft. The 
Administration has recently placed an order with the 
Furness Shipbuilding Company, Ltd., of Haverton- 
on-Tees for a 4000-ton floating dock at a cost which 
is stated to be about £200,000. Other work at Durban 


now under consideration includes the provision of a 


permanent flying-boat base on the Congella side of 
the harbour, estimated to cost about £100,000. 
Beira. 

During recent years there has been an appreciable 
growth in the quantity of cargo handled at the port 
of Beira, which serves the hinterland of Portuguese 
East Africa, Nyasaland, and Southern and Northern 
Rhodesias. In the year 1932 the total traffic of the 
port fell to a little over 631,000 tons, but for the first 
eleven months of 1937 the cargo dealt with was 
upwards of 1,290,000 tons. Beira Works, Ltd., the 
company which has constructed most of the wharves 
and jetties in the port, placed contracts in June for 
the construction of an additional deep-water berth, 
600ft. long. It is now proposed to make still another 
addition to the wharf, 600ft. in length. When these 
works are completed there will be available in the 
port 2700ft. of deep-water wharfage. Proposals for 
improving the depth of water in the entrance channels 
are being considered, and it is probable that deepen- 
ing will be undertaken in the near future. The works 
already in hand involve an expenditure approaching 
£500,000. 


Other African Ports. 


The Italian Government propose to carry out works 
at Assab, which will make that place the chief port 
in Italian East Africa. In Algeria the French have 
begun the construction of a naval port at Mers-el- 
Kébir, near Oran, and at Algiers work is being con- 
tinued on the new mole, which will form a part of the 
construction of an outer port. 

Two years ago we referred to the harbour then 
being made by the French Colonial Administration at 
Pointe-Noire, in the French Congo, and to the then 
projected deep-water harbour at Abidjan on the 
Ivory Coast. Work is still in progress at the former 
port, where the breakwater has reached the 11 m. 
contour and the construction of the deep-water quay 
has begun. The Abidjan works were begun early in 
1937 ; a harbour is being formed within a large and 
deep lagoon separated from the sea by a coastal belt 
of sand through which an approach channel is being 
dredged. The training jetty at the entrance will 
absorb 1,000,000 tons of rock rubble and 15,000,000 
cubic metres of sand have to be dredged. The esti- 
mate, made in 1936, of 74 million francs will be largely 
exceeded as a result of the present financial and 
industrial situation in France. 

At Djibouti the works now in progress include a 
deep-water quay with berthage for four large vessels 
and a quay for coasting craft. These are planned to 
be completed in 1940 at a cost ef 30 million franes. 

The Portuguese Government are engaged in carry- 
ing out the extension of the Pontinha Harbour at 
Funchal, begun in 1934. The old mole, which fills 
the gap between the shore line and a picturesque 
fortress-crowned rock known as the Loo, has been 
extended by the construction on the seaward side 
of the rock of a breakwater, 314 m. long. This work 
comprises a series of large reinforced concrete caissons, 
sunk on a submerged mound of rubble stone, filled 
with concrete and rubble, and surmounted by a mass 
concrete superstructure. The design of the break- 
water is of interest to harbour engineers because of 
the changes made in it after the meeting of the Inter- 
national Navigation Congress in Brussels in 1935. 
The foundations of the breakwater and the design of 
its cross section, including that of the caissons, of 
which the construction was then well advanced, were 
found to be defective if the rules of safety for vertical 
breakwaters in deep water approved by the Congress 
were to be applied. The authorities ultimately 
adopted a compromise design which provides for an 
apron, 45 m. wide, of large rubble stones, to be 
deposited on the sea bed on the seaward side of the 
breakwater. The breakwater will, it is expected, be 
completed in 1939. 


THE EAST. 
The Suez Canal. 


The tonnage of vessels passing through the Suez 
Canal during the first nine months of 1937 was the 
highest yet recorded. The net tonnage for that 
period, 27,383,000, is more than 10 per cent. higher 
than the previous record figure for 1929. British 
vessels, 1,847,000 tons higher than last year, showed 
the largest increase. 


Palestine. 


The improvement of the secondary port of Jaffa, 
which has been in hand since 1934, was completed 





in March. Nearly 11 acres of the enclosed water area 
have been deepened by dredging to 2 m. depth at mean 
sea level, and within the sheltered area moorings 
have been laid down for the accommodation of 
lighters. Tel Aviv, a short distance north of Jaffa, 
and a place which is rapidly increasing in importance 
owing to large Jewish immigration, is now being pro- 
vided with a small harbour for lighters. The first 


‘instalment of this work was begun in the summer of 


1936, and is now nearing completion. The Palestine 
Administration has recently opened the port to all 
classes of merchandise which can be transported in 
the small vessels for which only the harbour is suit- 
able. The Jewish Agency strongly advocates the 
making of further extensions at Tel Aviv, as well as 
a deep-water harbour at Jaffa. Haifa is said to be 
particularly busy, and there seems to be little doubt 
that further extensions will in the near future be 
required at that port. 

India. 

Early in the year a new minor port, which has been 
constructed at a cost of £300,000 in the estuary of 
a small river, was inaugurated at Bhavnagar. 
Bhavnagar lies on the eastern shore of Kathiawar, in 
the Gulf of Cambay, and is about 200 miles north of 
Bombay. 


Singapore. 


The Singapore naval base will be officially 
inagurated on February 11th by the Governor of the 
Straits Settlements, Sir Stenton Thomas, who will 
open the new dry dock. According to recent official 
statements it is, however, expected that the base will 
not be fully available for general use until some time in 
1939. The total expenditure on the base is estimated at 
about 11} million pounds, of which about 6 million 
pounds had been expended up to the end of January, 
1937. The First Lord stated, in his memorandum on 
the Naval Estimates for 1937, that certain additional 
work is being carried out at Singapore which will 
have the effect of increasing the accommodation for 
capital ships by about 50 per cent. The new Singa- 
pore airport, which was completed in June at a cost 
of over a million pounds, includes, in addition to the 
provision for land planes, a sheltered seaplane base, 
which has been formed by the dredging of about 
2,000,000 cubic yards of material from the sea bed. 

A part of the new west wharf in Kepple Harbour 
at Singapore has already been brought into use. The 
extension, the whole of which is expected to be com- 
pleted in 1938 at a total cost of about £1,165,000, 
extends some 3000ft. westward from the end of the 
present west wharf. 


Rangoon. 


The Rangoon Port Commissioners, having aban- 
doned alli projects involving the dredging of the bar 
of the Rangoon River and the channel approaches to 
the port, and having arrived at the conclusion that 
they will in future concentrate their energies on the 
further development of the port for vessels limited 
to a maximum draught of 28ft., are now proceeding 
with the comprehensive scheme of port development 
begun in 1925 but interrupted in 1931. Work on this 
programme was suspended during the period of finan- 
cial stringency in the depression years, but has now 
been actively resumed. The total cost of the scheme 
is estimated to be £3,000,000, and the works to be 
first constructed include the rebuilding in reinforced 
concrete of the wharf system for sea-going vessels. 
This is to be carried out by stages spread over the 
next ten years, at a cost of £1,125,000. 


Bangkok. 


We referred in our Annual Review of two years ago 
to the report of the technical commission appointed 
in 1933 by the Siamese Government, on the nomina- 
tion of the League of Nations, to report on the ques- 
tion of improvement of the approaches to the port of 
Bangkok and on the facilities at the port. It was 
announced in December, 1937, that the Siamese 
Government had accepted the proposals of Japanese 
engineers and contractors for carrying out a pro- 
gramme of port works at Bangkok, estimated to cost 
over 40 millions of yen (£2,330,000). The accepted 
Japanese plan—one of twenty-two offers submitted 
from several countries—includes the dredging of the 
bar, the construction of quays and wharves in the 
river, and their equipment with mechanical appli- 
ances, godowns, and other buildings. 

China. 

The Wangpoo Conservancy Board has placed a 
contract with German contractors for a suction 
dredger even larger than the dredger, ‘‘ Chien 
She,” brought into service in 1935, which cost about 
£151,000. The new dredger, which is to cost £231,700, 
is to be employed, like the first, in dredging the 
channel through the bar of the Yangtze in the neigh- 
bourhood of the Fairy Flats. The “Chien She,” 
which began work on the bar in July, 1935, dredged 
from the bar and deposited in the dumping area 
about 2 miles from the dredged channel 4,296,000 
cubic yards of material during the first year of work- 
ing. The dredger was occupied for 2271 working 
hours during the year. 





AMERICA. 
Floods of the Mississippi and Ohio. 


Floods of phenomenal magnitude swept down the 
valleys of the Ohio and Mississippi in January and 
February of 1937. For the first time since the great 
floods of 1927, the Jadwin plan, sanctioned by Con- 
gress in 1931, was tested on a large scale. This plan 
provided for levees in the lower Mississippi, of which 
the height is caleulated to withstand al] normal dis- 
charges and give safety against any flood flow up 
to 2,000,000 cubic feet per second. If this flow is 
substantially exceeded, certain prescribed areas of 
flood plain are intentionally inundated. Certain 
sections of levee have been kept at their former level 
instead of being raised by the additional 3ft. called 
for under the Jadwin plan, and overflow will naturally 
occur first at these points. The levees will be crevassed 
here rather than elsewhere, dynamite being used if 
necessary to enlarge the overflow openings. These 
overflow sections are situated at various points 
between Cairo and the river below New Orleans, the 
lowest being a spillway into Lake Pontchartrain, 
which protects New Orleans. The levees, which had 
been raised after the 1927 flood, for the most part 
were effective in withstanding the flood of 1937. 
Some, but not all, of the relief spillways were brought 
into operation during the last days of January and 
the first week of February, and their use was probably 
effective in avoiding breaches of levees in other 
positions where flooding of the valley would have 
been more disastrous. The flood reached its crest 
below Cairo in the early days of February, the waters 
rising to levels both in the Ohio and in the 1000 miles 
of the Mississippi below its junction with the Ohio 
to greater heights than had been attained in either 
of the floods of 1913 and 1927. 

The flooding that did occur was disastrous. The 
loss of life exceeded the death roll of 1913, when 
413 people lost their lives. It is estimated that 
1,000,000 of the population of the Mississippi Valley 
were evacuated in the course of the floods, and the 
damage done is variously estimated up to 100 million 
pounds. 

Immediately after the floods had begun to subside, 
the National Resources Committee recommended an 
immediate expenditure of over £23 million in the 
Ohio and Mississippi valleys on levees and reservoirs, 
in addition to £17 million already authorised for 
making fourteen flood reservoirs in the Ohio Valley, 
work on which had not, however, been begun when 
the flood came. An estimate prepared by the Chief 
of Engineers, U.S. Army, indicates that complete 
and effective control of the Mississippi floods would 
require 150 flood reservoirs to be made at a cost 
approaching £250 million. 


U.S.A. Rivers and Canals. 


Approval has been given by the Federal Govern- 
ment to a large number of river and canal projects, 
work on most of which has already been begun. Six 
million pounds are to be spent on the upper Missis- 
sippi navigation. Sanction has been given to expen- 
diture amounting to £3,500,000 on the Cape Cod 
Canal, the Great Lakes to Hudson Waterway, the 
Chesapeake and Delaware Canal, and the Illinois 
Waterway. Another £1,500,000 is to be expended in 
improving the navigation on tributary rivers in the 
Mississippi Valley. 


New York. 


The total cost of the three so-called super-liner 
piers which have been under construction in the 
river Hudson since 1935, and were finally completed 
in 1937, is reported to be about £5,000,000. Each of 
the three piers has a width of 125ft. and is 1100ft. 
long from the shore bulkhead to the pier-head, the 
** slip ” or water space between the piers being 400ft. 

The free port established in 1937 on Statten 
Island, to which we made reference a year ago, is 
now functioning, but, according to a statement made 
in November by the New York Commissioner for 
Docks, it appears that in the first six months of 
its operation only 140,000 dollars’ worth of goods had 
been handled in the zone. 

The work of deepening the Hudson River channel 
to a low-water depth of 40ft. from Ellis Island up 
to West 59th-street, was begun in October. It is 
estimated that the work will occupy nearly a year. 


Portland, Oregon. 

One of the most interesting works now being carried 
out in America is the Bonneville Dam project on the 
Columbia River, some 42 miles east of Portland. 
The dam is being built by the Corps of Engineers, 
U.S. Army, and 40 million dollars have already 
been allocated by the Federal Government for its 
construction. In addition to the generation of elec- 
tric power, the construction of the dam has as one 
of its objects the improvement of navigation on the 
Columbia River to enable deep-sea shipping to pro- 
ceed up the river to a point 95 miles above Portland. 
The navigation lock in the dam is 500ft. in length 
internally, 76ft. wide, and has a rise of 66ft. above 
low-water level. 


Canada. 
The Board of Inquiry appointed in 1934 by the 
then Minister of Marine of the Dominion Government 
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to inquire into the cause of low-water conditions in 
the navigable channel of the St. Lawrence River, 
presented its report in January. The Board is 
unanimous as to the causes of the progressive lower- 
ing of the low-water plane, but not as to possible 
remedies. Three alternative means of improving 
the water levels were studied, viz., regulating dams 
with locks, regulating weirs and training works, and 
dredging. The majority report recommends further 
dredging on a large scale. The Board estimated that 
it will cost 13$ million dollars to complete the dredg- 
ing of the navigable channel between Quebec and 
Montreal to 35ft. depth below the newly adopted 
low-water datum, which is, as a result of the general 
lowering of the low-water levels in the river, 2ft. 
below that fixed in 1897. In July the Canadian 
Government, having decided to proceed with the 
further dredging of the St. Lawrence, as recommended 
by the Board of Inquiry, placed a contract with 
General Dredging Contractors, of Montreal, for com- 
pleting the dredging at a cost of £2,300,000. The 
Government’s own dredging equipment, which for 
some years has been working in the St. Lawrence 
channel, has been sold to the contractors for £340,000. 

We referred a year ago to the constitution in 1936 
of the Canadian National Harbour Board, which took 
over the work previously done by seven separate 
harbour commissions. Mr. Ralph Campney, the 
Chairman of the Board, recently stated that the 
assets administered by his Board represented to-day 
a capital investment of approximately 250 million 
dollars. The thirteen grain elevators operated by the 





Board have a total capacity of 524 million bushels, 
and in 1936 73,000 vessels arrived and departed from 
the seven ports under the Board’s control ; 28 million 
tons of cargo were handled during the same period. 
The ports now controlled by the National Harbour 
Board are Halifax, Saint John, Quebec, Montreal, 
Sorel, Three Rivers, and Vancouver. 


Trinidad. 


The deep-water harbour works at Port of Spain in 
Trinidad, begun three years ago, have made good 
progress. The scheme includes the dredging of a deep- 
water approach channel and a deep-water wharf 
for ocean-going vessels, which at present have to 
anchor 2 miles or more from the shore. The wharf 
is to be 3170ft. long, and is designed for a low-water 
depth alongside of 32ft., although 30ft. depth of 
water is being provided in the first instance. The 
deep-water channel is 13,000ft. long, 350ft. wide, and 
30ft. deep at low water. This terminates in a basin, 
4000ft. long by 800ft., dredged alongside the wharf. 
The contract provides for the completion of the work, 
which is to cost nearly £1,000,000, by the end of 1938. 


Buenos Aires. 


It is reported from Buenos Aires that a beginning 
was made during the year with the scheme of harbour 
improvements, for which a sum of £1,500,000 was 
allocated early in 1937. The construction of a special 
quay in the harbour for the loading and discharge of 
petroleum spirit was begun. 








Oil-Engined Rail 


No. 


Traction in 1937. 


II. 


(Continued from page 40, January 14th.) 


ie is nearly four years since the first oil-engined rail- 
ear built by the Associated Equipment Company, 
Ltd., of Southall, was placed in service on the Great 
Western Railway. Since then eighteen railcars 
have been supplied by the firm, including two which 
are designed to haul a tail load comprising a trailer 
coach, horse-boxes, or other vehicles amounting to 
about 60 tons. The last of these vehicles was put 
into service during 1937; it is illustrated in Fig. 12, 
reproduced herewith, and was fully described in 
THE ENGINEER, February 19th, 1937. Various 
improvements are embodied in the latest vehicle, 
also there have been incorporated certain features 
which were rendered necessary by the class of work 
for which the car is to be used. These items include 
standard drawgear and buffers, steam heating, and 
vacuum brake pipes. In an enlarged luggage com- 
partment is placed an exhaust heated boiler for heat- 
ing the trailer coach. As in previous railcars manu- 
factured by the company, two A.E.C. 130 B.H.P. 
oil engines are used for propulsion, one engine being 
coupled through an epicyclic gear-box and reverse 
gear to each of the bogies. The power units are 
mounted one on each side of the main frame. 
Although not called upon to make fast runs in service, 
the railear has demonstrated its ability to do so 
by covering at different periods runs of 22} miles 
at an average speed of 674 m.p.h., and 39? miles at 
61 m.p.h., while, with one trailer coach, it has covered 
35} miles at 55} m.p.h. and 16 miles at 563 m.p.h. 
The railear has seating accommodation for forty- 
nine passengers and is stated to be giving satisfaction 
in service. 

Part of an order for six railcars for the Western 
Australian Government Railways was completed 
last year by Sir W. G. Armstrong, Whitworth and 





Co. (Engineers), Ltd. In all, six chassis were to be 
delivered, on one of which a complete body was built 
by the Park Royal Coach Works, Ltd. With the 
remaining five chassis, bodies of the same type were 
to be built in Australia, using local “labour and 
materials, except for seantlings and metal fittings, 














An interesting point is that the power unit is mounted 
on rollers, so that it can be withdrawn from the car, 
serviced, overhauled, or even tested, without the 
use of a test bed or elaborate lifting tackle. As on 
previous vehicles made by the firm, the characteristics 
of the generator and motor are matched so as to give 
tractive efforts closely corresponding to the constant 
H.P. curve over the speed range of the vehicle. 
The engraving, Fig. 15, reproduced opposite illustrates 
the railcar chassis. with the power unit mounted 
thereon. 

Four single-unit railcars and two articulated 
two-car units were made in the course of the 
year 1937 by the Birmingham Carriage and Wagon 
Company, Ltd., for the Central Argentine Railway 
Company. One of the single-unit vehicles is _illus- 
trated in Fig. 13 herewith. The cars have a specified 
maximum speed of 68 m.p.h. and are equipped with 
275 H.P. Armstrong-Sulzer engines running at a 
maximum speed of 1150 r.p.m. Two alternative 
transmission systems were specified in the contract, 
so that, of the nine power bogies involved, one of 
which is a spare, seven have 8.L.M. five-speed gear- 
boxes, made by Sir W. G. Armstrong, Whitworth 
and Co., Ltd., and two have Wilson epicyclic gear- 
boxes, also giving five speeds in either direction, made 
by the Self-Changing Gear Trading Company, Ltd., 
of Perivale, Middlesex. A general arrangement 
view of the railcar units is reproduced opposite in 
Fig. 14. The cars are of all-metal construction through- 
out, and accommodation is provided for seventy-five 
passengers seated. A full description of the vehicles 
was published in our issue for June 4th, 1937. 

Another order received by the Birmingham Carriage 
and Wagon Company, Ltd., was for two railcars for 
the Buenos Aires Pacific Railway Compariy, the 
details of the first of which were fully described in 
our issue for December 17th, 1937. The cars were 
designed by Messrs. Fox and Mayo to operate at a 
schedule speed of from 60 kiloms. to 70 kiloms. per 
hour, with a maximum speed of 87-5-kiloms. per 
hour. Sixty passengers are accommodated in one 
compartment divided by the entrance vestibule. 
The complete traction unit, consisting of a 120 B.H.P. 
six-cylinder oil engine running at 1900 r.p.m. and a 
hydraulic transmission system incorporating a 
Leyland torque converter, was manufactured by 
Leyland Motors, Ltd. The control gear is so arranged 
that any number of cars can be operated under multiple 
control, since a driver's cab is arranged at each end of 
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&c., which were despatched with the cars. A full 
description appeared in our issue for April 9th, 1937: 

The cars are fitted each with an Armstrong-Saurer 
140 B.H.P. oil engine directly coupled to a Laurence 
Scott generator, the complete unit being mounted 
on a sub-frame across the main railear frame members, 
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AND TRAILER FOR THE G.W.R, 





the vehicle. Only one train pipe and a cable with 
eight wires is needed for multiple operation, the inter- 
connection being made by means of “jumper” 
connectors, which are automatic in operation. 
Arrangements have been made to minimise the effects 
of extremes of temperature and the dusty conditions 
under which the cars are to operate, including the 
fitting of cowling for the protection of the engine 
and cooling system and the adoption of sprayed 
asbestos in the body construction. 

A six-coupled 0-6-0 oil-engined locomotive was built 
and delivered last year by Andrew Barclay, Sons 
and Co., Ltd., to the order of Imperial Chemical 
Industries, Ltd., for its Nobel’s Explosives branch. 
The engine is fitted with an eight-cylinder Paxman- 
Ricardo engine driving the three coupled axles 
through a Vulcan Sinclair hydraulic coupling and a 
Wilson gear-box, giving speeds of 4, 8, and 12 m.p.b. 
in each direction, the tractive efforts at these speeds 
being 12,650 lb., 6660 lb., and 4210 lb. respectively. 
The engine develops 180 B.H.P. at a speed of 1100 
r.p.m. as a traction rating, and has a bore and stroke 
of 5}in. by 7in. Fuller particulars of this locomotive 
were published in our issue for May 2lst, 1937. 


At the works of the Drewry Car Company, 
Ltd., of 13, South-place, London, E.C.2, an 
order for 108 railear units for the Argentine 


is being completed. The firm has delivered in 1937 
three 0-4-0 Gardner-engined locomotives to the 
Eagle Oil Company, and three locomotives of a 
generally similar design have been delivered to the 
Sudan Government. These locomotives are of a 
standard plate frame type, with Gardner L 2 series 
engines, hydraulic couplings and Wilson-Drewry four- 
speed epicyclic transmission systems. Four power 
bogies for the Tasmanian Government Railways, and 
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four double power bogie rail coaches for the Nizam’s 
State Railways are also on order, these units being 
fitted with Gardner 6 LW engines and the firm’s 
standard transmission arrangement, as described 
above. The four rail coaches are being fitted with 


orders for 222 engines of various ~powers for rail 
traction use, of which the total output represents 
over 23,000 H.P. Also a very large number of Wilson 
preselective gear-boxes has been supplied by the Self- 
Changing Gear Trading Company, Ltd., of Perivale, 
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Stone’s air conditioning and pressure ventilation 
system. 

We learn that during the past twelve months 
L. Gardner and Sons, of Patricroft, have received 


Middlesex, for the use of manufacturers of oil-engined 

rail vehicles. These orders included gear-boxes for 

installation in forty railcars and eleven locomotives. 
(To be continued.) 








Water Supply & Sanitary Engineering in 1937 


No. 


(Continued from page 58, January 14th.) 


City of Manchester.—The sludge digestion plant at 
the Davyhulme sewage works extension was com- 
pleted at a cost of £26,300. Two additional pre- 
liminary settlement tanks are under construction. 
They are rectangular tanks, fitted with ‘‘ Mieder ”’ 
scrapers, and are estimated to cost £30,000. Work 
has been commenced on a pumping station to take 
sewage from a portion of the Urmston area. The 
underground pump well, motor house, and plant are 
estimated to cost £6000. 

The fourth section of the eastern intercepting sewer 
of the Wythenshawe main drainage scheme was com- 
pleted, at a cost of £13.800. It is a brick barrel 
sewer, 5ft. 3in. diameter. Work has commenced on 
the fifth section, a 5ft. diameter brick barrel sewer, 
which is estimated to cost £13,250. 

Apart from water supply work of a routine nature, 
including the. commencement of two new district 
booster pumping stations, the only constructional 
work carried out during 1937 was in the Longdendale 
Valley, where the overflows of the existing five reser- 
voirs are being lengthened and the watercourses 
deepcned, to enable the full capacity of the top two 
reservoirs to be utilised. Work at three of the reser- 





If. 


voirs was completed, and it is well in hand at the 
fourth. 

Manchester : Haweswater Scheme.—During the past 
twelve months steady progress was made with the 
construction of the Haweswater dam and other works 
in the Mardale Valley, Westmorland, forming part 
of the Haweswater scheme. The main body of the 
dam is now at an average height of 45ft. above the 
normal level of the lake, about two-fifths of the total 
amount of the concrete to be used in the construction 
of the dam having been placed. The water flowmg 
out of the lake at the site of the dam was diverted 
from its natural bed in 1935 into a temporary channel. 
This channel has now been closed by a stop wall at 
its inlet, and all the water flowing out of the lake is 
conveyed through two 36in. diameter pipes, fixed 
in the dam. The water passing through these pipes, 
which are later to be used to operate turbines for 
generating electricity, discharges into a stilling pool 
on the downstream face of the dam. A weir gauge 
for measuring the compensation water immediately 
downstream of the stilling pool was completed, 
and a road, including a double-span flat arch bridge 
a little downstream of the weir, was constructed 





over the old river bed. It connects to approach 
roads, one from the old Bampton—Mardale road on 
the northerly side of the valley, and the other from 
the lakeside road on the south-easterly side of the 
valley. The Bampton—Mardale road, which was the 
only means of access to the south end of the Mardale 
Valley, was closed on November Ist, and a new road, 
constructed by the Corporation, named Lakeside-road, 
on the south-easterly side of the valley, was taken 
over by the Westmorland County Council and opened 
to the public on the same date. 

Middlesex.—The Middlesex County Council 
deposited a Bill to enable it to proceed with the 
sewerage and sewage disposal scheme for the eastern 
part of the county and for portions of Hertfordshire 


and Essex. The estimated cost is about £2,500,000, 
and Messrs. J. D. and D. M. Watson are the consulting 
engineers. 

Newcastle and Gateshead.—During the year 


there was carried out a three million gallon extension 
to the mechanical filtering plant at Whittle Dene, 
bringing the total filtering capacity of the mechanical 
installation to 13 million gallons of water per day. 
Also in hand is the construction of a reinforced con- 
crete covered service reservoir having a capacity of 
four million gallons. Owing to an outcrop of old 
colliery workings special precautions have had to be 
taken. The consulting engineers for the steel rein- 
forcement are the indented Bar and Concrete Engi- 
neering Company, Ltd., and the work is being carried 
out by direct labour. 

Nottingham.—The principal sewerage works carried 
out in Nottingham during 1937 included the con- 
struction of the Leen Valley sewer and works of a 
subsidiary character in connection with the Notting- 
ham main drainage scheme at a cost of £50,000 ; 
the laying of housing estate sewers at a cost of 
£28,000; and the construction of outfall sewers in 
the Basford and Radford districts. 

Oldham.—The contractors, Frank Haslam, Ltd., 
of Doncaster, worked throughout the past year on 
the construction of alterations and additions to 
the sewage purification works, comprising aeration 
tanks for partial purification of the sedimentation 
tank effluent, final separating tanks, additional bio- 
logical filters, heated sludge digestion tanks, sludge 
drying beds, new pumping stations, and. alterations 
to existing buildings. The population provided for 
is 155,000 and the estimated cost £84,000. It is 
anticipated that the work will be finished by the 
middle of 1938. The consulting engineers are Messrs. 
J. D. and D. M. Watson. 

Peterborough.—A Ministry of- Health inquiry was 
held, and the Minister approved in principle a scheme 
of main drainage and sewage disposal, estimated to 
cost £229,000. The purification plant will comprise 
a complete new activated sludge plant, the power 
requirements being produced by sludge digestion. 
The engineers are Messrs. J. D. and D. M. Watson. 

Sheffield.—A new sewage pumping station at Tinsley 
was completed during the year, and is now in full 
operation. The pumps lift the sewage from a low- 
level sewer into a high-level sewer, and it flows by 
gravitation to the Tinsley treatment works. The 
pump well, which is 18ft. deep, is surrounded by 
ground water to a minimum depth of 12ft., and is 
constructed of reinforced concrete with brick lining. 
Two Wallwin electrically driven  vertical-spindle 
centrifugal pumps are installed, each directly coupled 
to a squirrel-cage electric motor, controlled from float 
switches and Watford automatic control gears. The 
total cost of the pumping station, including a Tin. 
rising main under the main line of the L. and N.F. 
Railway Company, was £3250. 

A complete new sewage purification works at 
Coislev Hill is nearing completion, at an estimated 
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cost of £45,000. The construction has been in hand 
for two years, and the work completed consists of :— 
Detritus tanks and screening chambers in duplicate, 
complete with travelling electric crane and grab and 
two sets of mechanically raked screens; four 
pyramidal primary settling tanks ; two bio-aeration 
units complete with buildings, housing four sets of 
electrically driven reducing gears by Henry Simon, 
Ltd., each directly coupled to a slip ring electric 
motor; four pyramidal final settling tanks: low- 
level pumping station housing two horizontal and two 
vertical spindle pumping sets, automatically con- 
trolled; 1 acre of sludge-drying beds, divided into 
sixteen units; main building, containing offices, 
laboratory, workshop, meter room to house distant 
electrical recorders, &c.; house for foreman. 

Work is now in hand on the sludge digestion tank, 
sludge pump house, electrical wiring, main roads, 
paths, &c.. It is anticipated that the works will be 
in operation by the middle of this year. 

Four bio-aeration units are under construction at 
the main works of the sewage disposal department at 
Blackburn Meadows, which are estimated to cost 
£61,500. The scheme comprises four aeration tanks, 
fourteen pyramidal final settling tanks, four circular 
final settling tanks equipped with scraping mechanisms, 
gear and pump house with mechanical plant, &c. 
The work was only started four months ago, and very 
little beyond excavation work was done. 

Although no major water supply works were 
executed during 1937, much was done in the 
way of reconditioning old works, in the provision of 
additional trunk and feeder mains, together with 
automatically operated pressure boosting stations. 
These works have been necessitated by the develop- 
ment of extensive new housing estates on the out- 
skirts, and on the higher levels of the district, and 
also to meet the exceptionally large increase in the 
water demands of industry. The total consumption 
of water for all purposes, other than compensation 
supply, has increased from about 20}? million to 
254 million gallons per day during the last two and 
a-half years. 

Skegness Urban District Council_—New sewage dis- 
posal works are in course of construction to deal with 
a dry-weather flow of 600,000 gallons per day, con- 
sisting of an automatic electric pumping station, 
detritus chambers, two upward flow sedimentation 
tanks, five bacteriological filter beds, two upward 
flow humus tanks, four digestion tanks, and the 
usual appurtenances. All of these units are being 
constructed in reinforced concrete, and the whole 
carried on a Simplex concrete piling foundation driven 
25ft. into the ground, the total cost being about 
£60,000. The engineers are Messrs. W. H. Radford 
and Son, of Nottingham. 

South Essex Waterworks.—During the year 1937 
considerable progress was made with the construction 
of the Abberton storage reservoir, near Colchester, 
and the pipe lines and other sections of the addi- 
tional waterworks authorised by the Act of 1935, 
and arrangements are now well in hand for so advanc- 
ing progress thereon as to permit the scheme to come 
into supply early in 1940. The works are being 
carried out under the supervision and in accordance 
with the designs of the joint engineers, Messrs. T. 
and C. Hawksley; Binnie, Deacon and Gourley; 
and Bernard W. Bryan. 

Southampton.—No water supply works of great 
importance were carried out during 1937. Work 
consisted in the laying of certain trunk mains and the 
completion and bringing into use of a reinforced 
concrete service reservoir known as the Twyford 
service reservoir, with a capacity of 3 million gallons 
of water. 

At the end of June the new refuse disposal plant at 
Chapel Wharf was put into commission, disposal 
previously having been by tipping from the collection 
vehicles on to the quay and then loading by crane and 
grab into barges for disposal at sea. The new plant 
consists of a short inclined road leading to a tipping 
floor with a refuse collection hopper of 60 cubic yards 
capacity, at the bottom of which is a 7ft. wide plate 
conveyor running at 2ft. per minute to discharge the 
refuse at a constant rate to the handling and screening 
plant, the hopper being constructed in a water-tight 
pit and provided with a cover to prevent the light 
refuse from blowing about the site. From the recep- 
tion hopper passes a 3ft. wide belt conveyor, the head 
drum of which is of the electro-magnetic type, to 
extract the ferruginous matter before it enters the 
screens. This is passed down a chute in which it is 
subjected to an air blast to separate the dust and paper 
to a tins bundling press. Provision is made for the 
remainder of the crude refuse to be screened, or alter- 
natively passed direct to barges for disposal at sea. 

The incinerating plant consists of ‘‘ Heenan” 
-trough grates arranged in two two-ceil units and a 
central combustion chamber operating on the con- 
tinuous grate principle, which experience indicates 
as the best type for obtaining maximum uniform tem- 
perature combined with high thermal efficiency, 
especially when dealing with refuse of low calorific 
value and the more offensive garbage of high moisture 
content. 

The whole plant is electrically operated on 200 volts, 
three phase, 50 cycles A.C. The cost of the plant was 
£17,643. 

In October the new sewage disposal works at Mill- 
brook Point was brought into service. This plant, 





with its associated intercepting trunk sewers, deals 
with the whole of the western half of the borough, the 
parish of Millbrook, and part of the parish of Chil. 
worth, an area of 2250 acres. The scheme relieves 
the existing tanks at Chapel Wharf, eliminates an 
ejector station at Millbrook-road, and enables the 
tanks at the wharf, after extension, to deal with the 
increased flow from the district which they were 
originally designed to serve. The total cost of the 
sewers was £125,000. The disposal plant at Mill- 
brook Point consists of a screening chamber with 
mechanically operated screens and grit bucket 
elevators. The screenings and the grit are collected 
on mechanical conveyors, and delivered into skips, 
which are run out to the head of the jetty for tipping 
into barges. The screened sewage passes into the 
pump well, whence it is pumped by two ranges 
of 10in., 18in. and 24in. pumps or any necessary 
combination of these to the detritus chamber. It 
then passes through a Venturi flume to the continuous 
flow settlement tanks whence the effluent flows 
by way of a 60in. main under the jetty to the conflu- 
ence of Tanners Brook and the river Test. 

The sludge from the detritus tanks and the settle- 
ment tanks gravitates to a pair of 250-gallon Shone 
ejectors, which force it up to the 35ft. high sludge 
tower, from which it gravitates vid a main slung under 
the jetty floor to discharge into specially constructed 
tank barges, which discharge at sea. 

The continuous flow settlement tanks are each 100ft. 
long by 40ft. wide, with an effective depth of 8ft. 
There are eight tanks with a total capacity of 
1,600,000 gallons, equal to fifteen hours’ flow. Pro- 
vision was made on the site for the addition of filters 
and humus tanks, should these at any time become 
necessary. The sludge tower and the jetty are of 
reinforced concrete, the latter being 900ft. long, the 
approach to the head being 12ft. wide. The plant is 
automatically, electrically operated, with the pro- 
vision of emergency hand control. The cost of the 
works was £128,500. It was described in our issue of 
November 12th, 1937. ‘ 

Stratford-on-Avon.—Substantial progress was made 
with the carrying out of a scheme to supply the 
villages of Henley-in-Arden, Wootton Wawen, Claver- 
don and Bearley with water bought in bulk from 
Birmingham Corporation. The contractors, Messrs. 
C. A. Horton, of Brierley Hill, laid about 10 miles of 
concrete-lined spun iron pipes, out of a total of 13 
miles. A small pressure boosting station and several 
small reinforced concrete storage tanks were also 
completed. The estimated cost is £19,000. The 
consulting engineers are Messrs. J. D. and D. M. 
Watson. 

Sutton-in-Ashfield—Work was in progress during 
the year on the sewerage and sewage disposal 
of Sutton-in-Ashfield, which is estimated to cost 
about £50,000, and for which the contractors are 
Squires and Sons, Ltd., of Selby, and Messrs. Bowmer 
and Kirkland, of Heage. The scheme comprises new 
sewers, alterations to existing works, new filters, 
sludge digestion tanks, and sludge drying beds, and 
is expected to be completed within about six months. 
Messrs. J. D. and D. M. Watson are the consulting 
engineers. 

West Cheshire-—The Mouldsworth water supply to 
the Wirral Peninsula was inaugurated in October. 
Messrs. G. H. Hill and Sons, of Manchester, were the 
consulting engineers for this scheme. The water at 
Mouldsworth is pumped from bore-holes by means of 
electrically driven centrifugal pumps and forced by 
similarly operated boosters to a service reservoir 
situated about two miles distant on Simmond’s Hill, 
whence it is distributed to the consumers. Before 
leaving the vicinity of the pumping station the water 
is first softened, and the arrangement of the piping 
and valves is such that a proportion of the crude water, 
in its natural state, is passed through the softening 
plant, where its hardness is reduced to zero before it 
is returned to mix with the remaining water on its 
way to the service reservoir. The bore-holes from 
which the water is obtained were sunk to a total 
depth of 1000ft. into the Bunter sandstones, which lie 
about 250ft. beneath the covering of sand on which the 
pumping station is situated. 

The pump house has a frontage about 70ft. by 
36ft. high, the main building, in which the pumps are 
situated, measuring 70ft. 6in. by 33ft. in plan, whilst 
at the back there is an annexe, 50ft. by 22ft., for the 
accommodation of the electrical transformer, offices, 
stores, heating apparatus, &c. The house for the 
softening plant is similarly divided into a main 
building, containing the softening units, meters, 
valves, &c., and an annexe where the brine used for 
the softening processes is mixed and stored. The 
respective floor dimensions of the main building and 
annexe are 123ft. by 50ft. and 55ft. by 50ft. 6in., 
the frontage measuring 126ft. long by 24ft. high. 
The present installation comprises five softening 
units, which occupy only one-quarter of the available 
space, provision having been made for future exten- 
sions as required. A railway siding enables the salt 
to be conveyed in trucks directly into the annexe, 
where it is unloaded by means of an overhead runway 
under cover. 

The site of the service reservoir is on Simmond’s 
Hill, from which it takes its name, about 2 miles from 
the pumping station, at an elevation of about 438ft. 
O.D. The reservoir is circular in plan, having an 
internal diameter of 262ft., and a capacity of 8,000,000 





gallons, the depth of water being 25ft., and top. water 
level 450ft. above O.D. The outside wall is of mass 
concrete, varying in thickness from I1ft. at the base 
to lft. 6in. at the top, backed with earthwork, whilst 
the floor consists of concrete slabs, lightly reinforced, 
and formed in two overlapping layers having a total 
thickness of 7}in., the slabs forming the upper layer 
being free to move on the lower when contraction 
took place during the setting of the concrete and 
afterwards. The roof slab is of reinforced concrete, 
4hin. thick, supported on steel beams and columns, 
encased in concrete, and protected from the influence 
of extreme changes of temperature by a layer of 
gravel covered with soil. The reservoir is divided 
into two compartments by means of a diametric 
mid-wall, 12ft. high, thus enabling one half to remain 
in use while the other is being cleaned, the inlet 
and outlet valves being in duplicate to facilitate this. 

The rising main from the pumping station to the 
service reservoir at Simmond’s Hill consists of cast 
iron pipes, 24in. diameter, laid almost entirely along 
the public roads for a distance of about 2 miles. 
An aqueduct has been laid for a distance of about 
12} miles from Simmond’s Hill reservoir to Ellesmere 
Port, where a junction was made with the existing 
pipes for the distribution of Mouldsworth water to 
the consumers. 

The contractors for the pumping equipment of 
the station were the Harland Engineering Company, 
Ltd., of Alloa. The station is designed to accom- 
modate two complete bore-hole and booster centri- 
fugal pumping sets, each set having a capacity in the 
first instance of 2} million gallons of water per day. 
The bore-hole and booster pumps are separate units 
which together are capable of lifting the water from 
a depth of 490ft. and delivering to the reservoir 
against a further head of 300ft. The two bore-hole 
pumps are 28in. diameter, each having seven stages, 
and are suspended from the surface by forty-four 
9ft. lengths of 18in. bore flanged steel tube. They 
are driven by Harland  vertical-spindle, — slip- 
ring motors of 400 H.P. at a speed of 970 r.p.m., 
the power being transmitted by 3}in. diameter steel 
shafts running in the centre of the rising main tubes 
and protected by 5in. bore steel tubes down which 
filtered water is forced to lubricate the lignum- 
vite bearings, of which there is one at every joint in 
the rising main. The depth from the floor of the 
pump house to the bottom of the strainer is 417ft. 6in. 
The water is pumped to the surface in the space 
between the inner and outer tubes. The booster 
pumps are located in the pump house basement. 
They are Harland ‘“ Duoglide”’ horizontal pumps, 
each with two stages and driven at 970 r.p.m. by 
95 H.P. slip-ring motors. 

The “ Permutit’’ base-exchange water-softening 
plant installed at the West Cheshire Water Board’s 
Poplar Grove pumping station is softening a bore- 
hole water containing a hardness of 16 deg. English. 
The plant is arranged to reduce this hardness to 
9-5 deg. English, and this result is obtained by blend- 
ing a certain quantity of hard untreated water 
with the zero softened supply. The installation at 
present comprises five fully automatic pressure type 
“ Permutit ’ units with a total output of 415,000 
gallons of zero soft icescell yal regeneration, or about 
2 million gallons of mixed water per day. 

Wolverhampton.—Extensions to the filter beds and 
humus tanks were carried out at the main sewage 
disposal works at Barnhurst and were officially 
opened on November 29th. The principal! items of the 
scheme are four circular filters, each 108ft. in diameter 
and 7ft. 6in. deep, and three Dortmund type humus 
tanks. The new plant is intended to treat 500,000 
gallons of sewage per day in dry weather and three 
times this quantity in times of storm. The cost was 
just under £20,000, which represented a substantial 
saving on the estimate. A scheme has been approved 
by the Council forextending the branch works at Merry 
Hill. The project comprises additional filters, humus 
tanks, and storm water tanks and the estimated cost 
is £15,000. 


France. 

Sanitary Engineering.—Notwithstanding the diffi- 
culty of carrying through a programme of works 
when estimates are upset by monetary devaluations 
and higher labour and other costs, fair progress was 
made during the year with undertakings already in 
hand. In the case of the Paris sewage programme 
contracts were given out to four firms for the laying 
down of as many different installations for the treat- 
ment of sewage at the Achéres farm. As the sewage 
is highly diluted the problem of dealing with it is 
special and simplified. The sedimentation station at 
Clichy is being reconstructed to deal with a larger 
volume of used water and sewage, and while the 
residual sewage is carried away in barges to agricul- 
tural areas the liquid sewage is pumped to Colombes 
and from there to Achéres. Experiments in sewage 
treatment at Colombes have not been sufficiently con- 
clusive to justify the selection of any one system for 
@ permanent installation on a large scale. Economy 
has to be considered when choosing one of several 
methods of approximately the same efficiency. The 
Achéres station will therefore employ different systems 
and will be able to benefit from progress that will be 
made in the future. The completion of the collector 
main from Pantin to La Briche early in the year linked 
up the northern suburbs of Paris with the main to 
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Achéres on the right bank of the Seine, and work has 
been started on the southern main through, Sévres. 
Acceleration of work during the present year can only 
depend upon the credits that can be granted at a time 
of severe retrenchment. In the provinces installa- 
tions have been completed at Montauban and begun 
at La Baule and other towns where the activated 
sludge system is generally employed. A particularly 
interesting work has been carried out at Caen, where 
the entire drainage system has been reconstructed by 
the Société Eau.et Assainissement. It is noteworthy 
for the manner in which storm water is separated 
from sewage under conditions offering great diffi- 
culties. For the disposal of refuse there are no fresh 
developments of incineration plants in Paris, one of 
which was the cause of agitation a year ago in conse- 
quence of dust being discharged into the atmosphere. 
The Municipal Council allayed this public outburst 
by passing a resolution in favour of removing incinera- 
tion stations to beyond the Paris and suburban area, 
but apart from the cost and inconvenience of trans- 
porting refuse over long distances it was obvious that 
means should be found of remedying the trouble. 
That this can be done is proved by the incineration 
plant which has just been completed at Belfort, 
where the dust is completely removed by a special 
arrangement of water screens. Progress has also 
been made with the Beccari system of refuse fermenta- 
tion in closed chambers, which, after being employed 
in the North of Italy, was introduced into France at 
Cannes several years ago and has since been simplified 
and extended to Aix-en-Provence, Valence, Avignon, 
and recently to Narbonne. It is essentially a system 
for towns where the refuse consists for the most part 
of vegetable matter. 

Water Supply.—As the Paris water supply from 
river sources has long reached a limit, and any 
further immediate increase can only be obtained by 
rapid filtration from the Seine and Marne, the works 
undertaken are mainly in connection with the scheme 
for bringing water from the aqueous sands of the 
Vals de Loire, between Cosne and Nevers, to meet the 
growing needs of Paris and the suburbs. It was 
expected that the preparatory works would have been 
followed during the year by the beginning of a general 
activity in entrenching porous collectors alongside 
the Loire, constructing the aqueduct to Paris that 
will necessitate considerable trenching and bridge work, 
and building reservoirs to the south and east of Paris for 
water distribution. On account of economic difficulties 
the works have been restricted mainly to what could 
be done with financial the limitedr esources behind 
the contractors. At Saint-Cloud the capacity of the 
reservoir receiving water from the Avre aqueduct has 
been increased from 189,000 cubic metres to 285,000 
cubic metres by the construction of an additional 
compartment for filtered water in order to avert risk 
of a failing off in the supply to the more elevated 
western parts of Paris from the filtering beds at 
Saint-Maur and Ivry on the other side of the city. 
The Saint-Cloud reservoir will be further extended to 
receive water from the Vals de Loire when that 
undertaking is well in hand. Although there is no 
question at the moment of bringing water direct from 
the flood reservoirs on the aftluents of the Yonne and 
in the Haute-Marne, they are expected to ensure a 
normal supply of filtered water at all seasons by regu- 
lating the level of the Seine in times of drought. 
Three reservoirs, having a total capacity of 46 million 
cubic metres, are in service, and during the year work 
was begun on the biggest reservoir, the Pannesiére, 
with a capacity of 83 million cubic metres. With a 
barrage 1082ft. long and 156ft. high it will forma lake 
4} miles long and the hydro-electric plant will supply 
18 million kWh a year. At Cannes work has been 
started upon the scheme for constructing a barrage 
across an Alpine river 7} miles from the town, which 
will impound 135 million cubic metres of water. The 





water will be raised to an elevated reservoir at Cannes 
and delivered through 60 miles of mains along the 
coast of the Alpes Maritimes. The sterilising of more 
or less turbid water has had some interesting applica- 
tions. At Marseilles the Sainte-Marthe basin, which 
was completed rather more than a year ago for filter- 
ing and sterilising water from the turbulent Durance 
River, employed treatment with aluminium sulphate. 
An automatic plant has now been installed for the 
Buneau-Varilla treatment by means of very small 
doses of chloride in agitated water. The Verdun 
system, as it is called, has undergone some extension 
during the year. At Chateauroux the filtering of 
turbid water had to be carried out in a very restricted 
space, and the only solution that could be found was to 
add 10 grammes of aluminium sulphate per cubic 
metre of water entering the filters. The result is said 
to be equally as good as with filtering beds. In other 
towns a good deal of work has been done to improve 
the water supply and distribution, and in the com- 
munes villages have been grouped for thedistribution 
of water by mains, usually from wells. At present 
there are less than 11,000 communes out of a total of 





38,000 with a more or less organised water supply. 

Rangoon.—The construction of the Pegu Yomas 
Reservoir, which will comprise an earthen embank- 
ment, 136ft. high, to form a reservoir having a capa- 
city of 2370 million cubic feet, is now im active pro- 
gress by direct labour. The tunnel through which 
the river will be diverted to allow of the commence- 
ment of the embankment in the bottom of the valley 
will be completed shortly, and excavation for the 
core wall has been started in the river bed and on the 
south bank. A contract for the supply and laying 
of the 43 miles of 56in. internal diameter concrete- 
lined welded steel pipes, which are to convey the water 
from the ‘reservoir to the Corporation’s existing 
Kokine service reservoir, has been let to the Braith- 
waite, Burn and Jessop Construction Company, Ltd., 
of Caleutta, which has started to erect a factory where 
it will manufacture the pipes close to the pipe 
line. The scheme was designed by Messrs. Binnie, 
Deacon and Gourley, in collaboration with Mr. A. E. 
Mann, M. Inst. C.E., the engineer to the Corporation, 
and the chief resident engineer is Mr. E. C. Steer, 
Assoc. M. Inst. C.E. 








The Physical Society’s Exhibition. 
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(Continued from page 57, January 14th.) 


N exhibit in the Research and Education section 
{\ that attracted a good deal of attention, mainly 
perhaps because such thingsare rarely seen in operation 
nowadays, was an electrostatic generator shown by Mr. 
A. Mortimer Codd, of the Grapes, Esher, Surrey. The 


generator is of the Tépler-Voss-Holtz type, having | 


a rotating disc and fixed field plates. It is said to be 
the first of its kind, and is believed to have commercial 
applications. Composed of unsectored “ Paxolin,” 
the rotor is directly coupled to the flange of an electric 
motor running up to 4500 r.p.m. The stator carrying 
the field plates is composed of glass in a wood frame. 
Two shunt brushes supply the field plates and two 
main brushes feed the external circuit. There are 
also two neutralising brushes taking the current 
on no load. On short circuit, about 2 m.a. can be 
drawn from the machine, which supplies a_ truly 
continuous current. It will give a spark Qin. long, 
and at 6in., or about 100,000 volts, the current is 
1-5 m.a. As the machine is enclosed in an air-tight 
case with a silica gell dryer, it is practically inde- 
pendent of weather conditions, and will run for 
twenty-four hours a day without attention. 

In the same section Dr. H. Lloyd, of the Safety in 
Mines Research Laboratories, of Portobello-street, Shef- 
field, was showing the fire-damp recorder (Fig. 30) for 
giving a continuous automatic record of the fire-damp 
content of a mine atmosphere. Successive samples of 
the atmosphere are burnt at constant volume, and the 
change of pressure after cooling is registered on a chart 
in terms of methane percentage. An accuracy of 
within 0-05 per cent. is said to be obtained. The 
use of the instrument for detecting the pressure of 
petrol vapour was also demonstrated, and arrange- 
ments for the control of remote indicators or alarms 
shown in operation. 

The Post Office Engineering Department, of Dollis 
Hill, N.W.2, was showing among other things in the 
Research and Education section a high-frequency 
heterodyne oscillator and direct-reading measuring 
set for 100-170,000 ¢.ps. The introduction of tele- 
phone carrier frequencies up to 60 ke., and the possi- 
bility of extension to higher frequencies, have neces- 





sitated the development of measuring equipment for 
frequencies as high as 170 ke., and the oscillator and 
measuring set (Fig. 31) have been introduced to meet 
this need. The outputs of two high-frequency 
dynatron osciJlators are fed to separate screened 

















FiG. 30—FIRE-DAMP RECORDER-—LLOYD 


amplifiers. Negative feed back on these amplifiers 
is provided by the omission of condensers from the 
cathode bias resistances. The anode circuit of the 
fixed frequency amplifier is tuned to eliminate 
harmonics and any pick-up in the leads. Modulation 
occurs in the electron stream of a triode-hexode valve 




















FIG. 31—OSCILLATOR AND MEASURING SET-—POST OFFICE 


FiG. 32—ULTRA SHORT-WAVE MEASURING SET 


Fic. 33—-X-RAY UNIT—HILGER 
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and the amplifier outputs are connected to the two 
control grids. The modulator output load is designed 
to match the low pass filter preceding the beat 
frequency amplifier. A two-stage low-frequency 
amplifier, incorporating negative feed back, provides 
an output of 200 mW with 130-volt anode supply. 
Using a multivibrator, frequency setting is pro- 
vided at each kilocycle reading to within 0-5 c.ps. and 
interpolation on fine control to +-10 ¢.ps. The out- 
put mto 600 ohms between 100 c.ps. and 170,000 
¢.ps. is constant to +0-15 db. The harmonic con- 
tent is 1 per cent. for an output level of 10 db above 
1 mW, and when the output is increased to 100 mW, 
the harmonic content does not exceed 4 per cent. 
These figures are for 130 V H.T., and can be con- 
siderably improved when higher voltages are used. 
The measuring set consists of two components, 





careful maintenance of optimum contours and unit 
rather than built-up assemblies. Mechanical sym- 
metry, ease of adjustment, and the avoidance of all 
unnecessary lengths of lead are other controlling 
factors. ’ 

A Dexrae industrial X-ray unit exhibited by 
Adam Hilger, Ltd., of 98, King’s Cross-road, 
Camden-road, N.W.1, is shown in Fig. 33. It 
is a mobile shock-free spectrographic and crystal- 
lographic unit with demountable multiple target, 
hot cathode X-ray tube, transformer pumps, 
camera equipment for the study of the metal- 
lurgical conditions of metals and alloys, &c., and for 
the examination of refractories, slags, and other 
materials. A feature of the apparatus is the 
X-ray tube, which, with the exception of the cathode 
insulating porcelain support, is composed entirely of 





Pell Works, Silk-street, Salford. It is for the rapid 
measurement of the inductance of coils. The coil 
under test forms part of a circuit tuned to resonate 
with a condenser with its drum drive calibrated direct 
in millihenrys. The instrument is mains operated 
and its range is 1-5000 » H. Three new valve volt- 
meters were shown, a miniature self-contained valve 
voltmeter, a diode valve voltmeter (Fig. 35), and 
an acorn triode valve voltmeter. The first has 
three ranges, viz., 5, 15, and 50 volts. The diode 
valve instrument is intended for use up to the highest 
frequencies. Accurate measurements can be made of 
voltages greater than 100 V peak up to frequencies 
of 100 Me/ps. For rough measurements it can be used 
up to 1000 Mc/ps. The acorn triode voltmeter is 
intended for the measurement of small voltages. It is 
of the anode bend type with three ranges, 1, 3, and 

















Fic. 34—""L** METER-G.E.C. 
a diode valve voltmeter with a shunt valve to produce 
a uniform decibel scale and a two-stage amplifier with 
a parallel negative feed back. To minimise errors 
at high frequencies due to shunt capacities, open 
wiring is used, and keys are replaced by “‘ U ”’ links. 
The input to the amplifier is vid a 50,000 ohm potentio- 
meter with a 20 db tap. The use of parallel feed 
back permits the output to be connected directly to 
the rectifier portion of the measuring set. Frequency 
range is not restricted by limitations of transformer 
design at high frequencies. The measuring set is 
direct reading from —40 to +20 db above 1 mW or 
from —80 db with an additional amplifier. The 
scale is approximately uniform in decibels, and the 
accuracy of the reading, including scale and fre- 
quency error, is + 0-2 db up to at least 170 ke. p.c. 
An exhibit of the research and development depart- 





Fic. 35—DIODE VOLTMETER-—G.E.C. 


metal. When the tube is in its normal position the 
radiation issues in a vertical direction through a thin 
beryllium window. A rotatable disc carries a series 
of filters corresponding with the various metal 
targets arranged as the sides of a truncated square 
pyramid, which tips a water-cooled cylinder provided 
with a long cone joint, so that by rotating a knurled 
ring projecting from the table, any of the anti- 
cathode surfaces may be brought into use. 

The carrier for the cameras is bolted to the X-ray 
tube and arranged so that any of the cameras may 
readily be mounted or dismounted. The majority of 
the objects are examined by back reflection and the 
adjustable specimen table will take specimens weigh- 
ing up to 50lb. Vertical surfaces that cannot be 
moved may be examined by shifting the tube over a 
tight-angle into such a position that its radiation 


- Fic. 





36—COIL-MATCHING UNiIT-—B. P. LABORATORIES 


15 volts, and gives accurate measurements up to at 
least 50 Mc/ps. The valve is housed in a movable 
head at the end of a flexible metal tube, so that con- 
nection can be made right up to the valve grid 
terminal, thus reducing lead impedance and _ its 
resultant errors. Rectifier voltmeters and ammeters 
for high frequencies were also exhibited. The 
former have an error of less than 5 per cent. 
up to a frequency of 1:6 Mec/ps. The ammeters 
can be made for currents up to 10 amperes 
and for use at frequencies between 0-5 Me/ps 
and 10 Mc/ps. Since the ammeters are proof against 
overloads up to 1000 per cent. and give rapid indica- 
tion of any current change, they represent a consider- 
able advance in measuring instruments. A new 
instrument was shown for measuring the thickness of 
coatings on sheet iron or steel, as, for example, the 




















FiG. 37—CAPACITY BRIDGE 


ment of Marconi’s Wireless Telegraph Company, Ltd., 
was the ultra short-wave field strength measuring 
set, shown in Fig. 32. The ease with which this 
instrument can be transported and set up in any 
locality makes it particularly adaptable to service 
area determination. All the equipment is mounted 
on a tripod stand and is capable of rotation to produce 
any degree of aerial orientation. Loop or dipole 
aerials may be employed, but the use of the latter is 
restricted to frequencies above 35 Mc/ps. The instru- 
ment is internally calibrated and instrumentally its 
performance is independent of location. The fre- 
quency ranges are 100-20 Mc/ps and the field strength 
range 1 V per m—2 or 3yu V perm. Amongst other 
exhibits were short-wave transmitter components. 
Such parts are required to withstand high voltages and 
at the same time to be robust and compact, the last 
requirement arising from the need to maintain proper 
reactance values. Success has been attained by the 





Fic. 38—SuB-STANDARD WATT-HOUR METER—METROVICK 


issues horizontally. The tube is continually evacuated 
and among the refinements on the control board is a 
meter connected with a Pirani gauge in the vacuum 
circuit so as to give a continuous indication of the 
vacuum. Pumps for evacuation are mounted inte- 
grally with the unit. 

The control board carries all the necessary controls, 
meters, and tell-tale lights for the efficient use of the 
apparatus. A selection of cameras is available, 
including a flat film camera for back reflection and 
transmission methods of analysis, a cylindrical 
camera for the study of preferred orientation by 
reflection, and two sizes of combined Seeman Bohlin, 
Debyre-Scheerer cameras. Another feature is the 
provision of arrangements for attaching a microscope, 
whereby optical and X-ray data on a specimen may 
be correlated. 

The ‘“‘ L” meter shown in Fig. 34 was one of the 
exhibits of Salford Electrical Instruments, Ltd., of 





Fic. 39—SUB8-STANDARD WATTMETER 


thickness of a coating of paint on sheet iron or the 
tin coating on tin-plate. The instrument obtains its 
power from A.C. supply mains and is simple to 
operate. 

British Physical Laboratories, of 76, Empire-way, 
Wembley, were showing the coil-matching unit, 
(Fig. 36). It consists of a direct reading unit bridge for 
mass production checking to plus or minus tolerances. 
The meter on the front of the instrument instantly 
indicates whether the coil is within predetermined set 
limits. The maximum discrimination is 0-1 per cent., 
or 0-luH per division, according to inductance. 
A special feature of the instrument is that on remov- 
ing the coil under test from the bridge, it is unneces- 
sary to operate a switch to protect the indicating 
meter, for the instrument is automatically protected 
by an electronic relay which greatly increases the 
speed of testing. To ensure that the coil under test 
is making contact with the instrument, an open circuit 
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indicator is incorporated. The instrument has a 
standard inductance range of 50 to 3500 » H, and the 
operating frequency is 100 or 1000 ke/ps, according 
to the inductance range, but other frequency ranges 
can be provided if required. 

The capacity bridge with galvanometer, for grind- 
ing ceramic condensers (Fig. 37), incorporates the 
same circuit arrangement as the coil-matching unit. 
Operating at 1 Me/ps, the maximum discrimination 
is 0-1 per cent., or 0-1 wu, F per division, As in the 
case of the coil-matching unit, the meter is auto- 
matically protected and an indicator ensures that 
proper contact is being made.” The instrument is 
supplied with a standard capacity range of 1-2300 
up. F. in five ranges, but other ranges and fre- 
quencies are provided if required. The average test 
speed for unskilled operators is 1800 to 2000 con- 
densers per hour. Amongst other exhibits on this 
stand was a power factor meter designed to check 
condensers, simultaneously for power factor and 
capacity limits, 

One of the exhibits of the Metropolitan-Vickers 
Electrical Company, of Trafford Park, Manchester, 
was the portable sub-standard watt-hour meter, 
shown in Fig. 38, It is designed for precision testing 
with the minimum of trouble. The errors arising 
from self-heating and variation of ambient tempera- 
ture are said to be extremely small and are constant 
over a very wide range, while the load curve is prac- 
tically flat and preserves its shape over a range of 
voltage variation much greater than that to be expected 
on a public supply system. The provision of a 
l-ampere range obviates the necessity to operate the 
sub-standard at less than one-quarter of full-load 
torque when testing service meters of even the smallest 
size, and consequently the error caused by friction 
at light loads on the sub-standard is of no account. 
The voltage coil circuit is compensated so effectively 
that the error arising from a change of + 10 per cent. 
of the marked voltage is within +0-2 per cent. on 
both voltage ranges. The error on a 200-volt meter 
operating over a range as great as 180-275 volts is 
only 4-0-5 per cent. on both inductive and non- 
inductive loads. A variation of +5 per cent. from 
the marked frequency introduces an error of only 4-0-5 
per cent. at unity power factor and +1 per cent. at 
0-5 power factor. Errors which can be introduced by 
stray fields are also very small. 

The instrument shown in Fig. 39 is a Metrovick 
portable standard wattmeter. Dynamometer sub- 
standard instruments of this type are supplied as 
voltmeters, ammeters, and wattmeters, and are 
suitable for use on both A.C. and D.C. circuits. The 
movement used is the same as that employed in the 
laboratory standards, but a shorter pointer and scale 
are fitted to reduce the overall dimensions, and thus 
to make the instruments more suitable for general 
testing purposes. The scale is 6in. long. The sub- 
standards are claimed to represent the highest grade 
of portable instruments designed for general testing 
purposes ‘lheir accuracy is guaranteed to be 
within that specified in B.S.I. Specification No. 89 
for sub-standard grade instruments. 

Like other electrical instrument makers, Everett, 
Edgcumbe and Co., of Colindale Works, Hendon, 
N.W.9, were showing instruments designed to meet 
the requirements of the Electricity Commissioners 
in connection with the Electricity Supply (Meters) 
Act. Besides complying with B.S.S. 89, and the 
Commissioners’ special needs, the firm’s sub-standard 
wattmeters present several features. A low-powered 
lens with a_ self-contained illuminator brightly 
illuminates the scale independently of the room illu- 
mination, and since the scale and anti-parallax 
mirror are contiguous, the elimination of parallax 
errors is greatly simplified. The arrangement is 
claimed to be in every way superior to the vernier 
scale sometimes employed. The voltage ranges are 
selected so that the useful portion of the scale corre- 
sponds to the maximum scale value, instead of the 
upper 25 per cent. being wasted. Moreover, when 
desired, the 125-volt range can be used for any 
pressure up to 250 volts, thus doubling the 
sensitivity of the wattmeter, either for low current 
measurements or for tests at a power factor of 0-5, as 
specified. 

A collection of electrical instruments for various 
purposes was shown by Marconi-Ekco Instruments, 
Ltd., of Electra House, Victoria Embankment, 
W.C.2. A 50-cycle per second direct-reading induct- 
ance test set for the measurement of large inductances, 
with or without polarising current, was one of the 
company’s exhibits. A schematic diagram of the 
instrument is shown in Fig. 40. A source of variable 
voltage passes a standard current through the test 
coil, Range switching is obtained by a current 
transformer with three primary windings. The 
voltage control is calibrated directly in effective 
inductance, and the set is simple to use. To allow 
working conditions to be simulated, direct current 
may be passed through the coil under test, and a 
standardising adjustment enables the calibration to be 
compensated for line voltage. Inductances from 0-5 up 
to 1000 henries are directly indicated on a calibrated 
lineal scale, which covers one decade, and a multiplier 
is provided. The instrument indicates the effective 
inductances of the coil under test as deduced from its 
impedance, and heavy D.C. polarisation may be super- 
imposed without loss of accuracy or without com- 
plicating the test. The instrument works from the 





standard 50-cycle mains and contains no valves or 
other fragile parts. 

A circuit magnification meter exhibited is for the 
measuyement of the magnification and inductance 
of coils, the power factor, capacity and inductance of 
condensers, the dielectric loss of insulating materials, 
and the effective resistance and phase angle of 
resistors. All these measurements may be made at 
any frequency, in the range 50 ke per second to 
50 Me per second, An oscillator covering this range 
by a rotating turret of coils is employed to inject a 
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Fic. 40—INDUCTANCE TEST SET CiIRCUIT—MARCONI 


small voltage into a tuned circuit, comprising a coil 
and a low loss variable condenser, which is integral 
with the instrument. The component under test is 
included in this tuned circuit. The voltage developed 
across the coil is measured by a valve voltmeter 
scaled to read magnification directly in the range 
25-500 with an accuracy of 5 per cent. The oscillator 
and tuning condenser are calibrated in frequency 
and capacity respectively. The magnification, induct- 
ance, and self-capacity of coils and the capacity and 
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Fic. 41—DiELEcTRIC Loss TEST JIG CIRCUIT 
—MARCONI 


power factor of small condensers may be determined 
without any auxiliary apparatus, and two simple 
accessories provide for further measurements. One 
is a dielectric loss test jig connected to the oscillator 
and valve- voltmeter, as shown in Fig. 41, and the 
other (Fig. 42) a series loss test jig. Each of these 
jigs plugs directly into the circuit magnification meter, 
and a range of coils also fits the sockets of the meter. 
The dielectric loss test jig is designed when used 
in conjunction with the circuit magnification meter for 
the measurement of dielectric loss of insulating 
materials. It is also suitable for resistor measure- 


Letters to 


ments over a wide range of frequencies and fixed 
condenser measurements up to liuyF. The jig 
comprises a holder with accurately grcund plates 
for the test specimen and an incremental condenser. 
Both are mounted on a low loss ceramic base and 
are controlled by micrometer heads. There are also, 
as shown in the diagram Fig. 41, socket connections 
for connecting components other than flat specimens 
of insulating material. The method of measurement 
is an elaboration of the well-known means of measur- 
ing the magnification of a circuit in terms of the 
fractional mistuning required to produce a definite 
fractional change in the voltage developed. A descrip- 
tion of the procedure is given by L. Hartshorn and 
W. H. Ward in the Journal of the Institution of 
Electrical Engineers, Vol. 79, page 597 (March, 1936). 
An important advantage of the method is that the 
results depend only on an incremental capacitance 
measurement and a voltage ratio. The former is 
provided with high accuracy by the micrometer 
condenser and the latter by the magnification meter. 
The approximate magnification range is 15 to 1000 
and the resistance range 100,000 ohms to 10 megohms. 
The incremental condenser range is 8 micro-farads 
with 0-008 » wu per division. 

The series loss jig, also designed for use in conjunc- 
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Fic. 42—SERIES Loss TEST JIG CIRCUIT—MARCONI 


tion with the circuit magnification meter, is for the 
measurement of low resistances, large capacities, and 
low inductances, and the natural frequency of con- 
densers may also be determined. The component 
under test is connected in series with a standard 
inductor and the change in tuning capacity and magni- 
fication produced are measured. These changes are 
directly obtainable from the calibrations of the 
circuit magnification meter, and a Simple calculation 
gives the values of the quantities being measured. 

The jig consists of a Keramot base with two 
sockets for inductors, and in series with these is a 
pair of low inductance connection blocks, which may 
be short circuited by a brass plug. Sockets on the 
circuit magnification meter are provided for plugging 
in the jig. Four terminals on the connection blocks 
are arranged so that various sizes of test components 
may be connected with the shortest possible length 
of lead. To measure the effective series inductance 
of low inductance condensers it is necessary to make 
the measurement at 25-50 megacycles, and to 
facilitate this a single half-loop is provided for 
plugging into the jig inductor sockets. The capacity 
range is 400uu F to 0-2 F, the inductance range 
0-002 u H at 40 Me/s to 25 m H at 50 ke/s, and 
the resistance range 0-0001 ohm at 40 Me/s to 50 
ohms at 1 Mc/s. 





(To be continued.) 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 
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THAMES FLOODS. 


Sir,—Major Newhouse in his excellent article on 
“Thames Floods,” that appeared in THE ENGINEER of 
December 10th last, stated: ‘“‘The record size for a 
residue at Southend is 11ft. Gin. on December 31st, 1921. 
But luckily this did not occur at the top of the tide, but 
near the bottom, and, in fact, for some reason yet unknown 
these large residues never seem to occur very near the 
top.” This statement agrees with what has been noted 
from tide watches over a fairly long period in the Bristol 
Channel, viz., that neither surges above predicted height 
or severe gales of wind appear to coincide with spring 
tides. Whether it is mere coincidence or there is some 
reason for it, yet unexplained, cannot be decided. But 
if any reliance can be placed on the marks one sees cut in 
old churches on the coast, indicating heights to which 
floods have risen in the past, it can only be concluded it is 
mere coincidence and supports Major Newhouse in his 
contention that greater floods than are now anticipated 
are indeed possible. 

He omitted to mention one factor that may contribute 
to or aggravate flooding such as occurred in the Thames in 
January, 1928, viz., that the Thames below Teddington 
has during the last few centuries had its natural width 
greatly reduced. In recent times the channel may have 
been ‘considerably deepened and improved by dredging, 
but nevertheless \ts capacity as a channel at flood levels 
has been considerably lessened. Omitting for one moment 





the fact that the river is tidal to Teddington Weir, and 
considering the 50 miles of tidal river only as the outfall 
of the Thames catchment above Teddington, is it not 
reasonable that the discharge of upland water in the now 
restricted channel must be retarded, and as a natural 
sequence would not the level of flood discharge be pro- 
portionately higher than hitherto. This “ outfall,” how- 
ever, is tidal. And broadly it can be said that twice a day 
on most days of the year it is partially tide-locked. And 
approximately for two periods of, say, four hours each 
day, on three to four days fortnightly, i.e., during spring 
tides, it is completely tide-locked, and therefore at these 
times is hardly an outfall at all. Unless it is possible to 
guarantee that excessive discharge at Teddington will not 
coincide with spring tides, occasional flooding at ‘times of a 
tidal surge is apparently possible; although, as men 
tioned, there is a curious lack of coincidence between 
spring tides and tidal surges, the same lack of coincidence 
has not been noticed, as between rainfall, melting snow, 
and the tides. 

At what date the marshes of the lower reaches of the 
Thames were first enclosed within banks is uncertain. It 
is generally supposed to have been commenced about the 
twelfth century. This colossal undertaking, altogether 
about 300 miles of banks, undoubtedly improved the river 
from the point of view of navigation, in that it accelerated 
the flow of the tides in a defined channel, rather than 
spread over the marshes, and to a great extent maintained 


it by scour. At the same time, these artificial embank- 
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ments would tend to raise high-water level within them. 
As in fact the natural closing in of the banks does in all 
tidal rivers. That is to say, high water at London Bridge 
reaches a level of approximately 4ft. 6in. higher than 
high water of the same tide at Southend, but about three 
hours later. Similarly, low-water levels are higher at the 
former than the latter place. 

If Ordnance Datum is mean sea level, i.¢e., midway 
between high and low-water levels (actually it is not 
precisely so, except at Newlyn, the new tidal base, and 
formerly at Liverpool), it is certainly not the mean of 
high and low water as the tide proceeds up channels, 
rivers, and estuaries; e.g., a tide reaching the level of 
12-50 abeve Ordnance Datum at London Bridge (i.e., 
the level known as Trinity high water) would normally 
ebb to a level of 7ft. below Ordnance Datum, indicating 
that for that tide at least mean water level is about 2ft. 9in. 
above Ordnance Datum. The same prevails in the Bristol 
Channel. Tides at Newlyn rising and falling equally 
above and below Ordnance Datum would, at Portishead, 
near the mouth of the Avon, have a mean level some 2ft. 
above Ordnance Datum. It therefore appears that the 
closing in of the banks does raise high-water level and may 
contribute to the danger of flooding ; and deepening the 
bed of the channel by dredging will not compensate for it. 

During the last seventy years, more particularly that 
part of the Thames within the administrative area of the 
London County Council has been further reduced in 
width by the construction of the Albert, Victoria, Chelsea 
Embankments, and wharves, &e. Although such works 
are essential to the equipment of the river as a port, they 
must tend to an increased residue of tides in the river. 

Major Newhouse refers to “‘ storm surges ”’ or the raising 
of tides above predicted height as “ resulting from long 
eontinued gales over the British Isles, North Sea, and 
Atlantic Ocean near Ireland.” Might it not be more 
correct to say that the fundamental cause of surges (and, 
for that matter, gales as well) is change in barometrical 
pressure ? As he rightly infers, a‘tide that fails to reach 
(or exceeds) its predicted height rarely has a less or greater 
rise and fall than its predicted height would give, unless 
an extraordinary rapid rise and fall of barometer took 
place within a comparatively short time—say, twelve 
hours. What does appear to take place so far as the 
writer’s observations show is, the mean sea level is raised 
or lowered temporarily in the area concerned. 

It may be correct to say that “* Tidal surges cannot be 
precisely predicted in time or magnitude,” but they can 
be very closely anticipated. Due, as they are, to variation 
of atmospheric pressure, the barometer is a_ reliable 
indicator, from which variation of predicted height can be 
fairly closely determined. 

In the years 1880 to 1882 a Mr. Bunt, of Bristol, who, 
by the way, was the publisher of a tide table of the Bristol 
Channel, made a careful comparison of the difference of 
predicted and observed heights of tide at the port of 
Bristol with contemporaneous heights of the barometer, 
and found that a depression of lin. of mercury was accom- 
panied by an elevation of 14in. in the height of tide. From 
his observations he compiled a correction table as follows : 


(28- 6) 20 inches 
| 29-0| Add to | 14 
|29-4>predicted  / 8 
When the barometer } 29- 8 height ind 
stands at } 30-0. 2D 
| 


} 30-4 { Deduct from) 6 a 
| 30-8 4 predicted | 
height 
\ sumilar comparison of tide and barometer made at 
Weston-super-Mare over the years 1912-13 by the writer 
showed that in this part of the channel, which is more or 
less open sea and 10 miles wide, the same rule applied, 
except that a depression of lin. of mercury was accom- 
panied by a greater elevation of tide, nearer 2ft. With 
few exceptions at the times of these elevations or surges 
wind prevailed, as would be expected, at the time of a 
falling glass. This may be the reason that high tides are 
generally attributed to the wind. It is rather more 
probable that both the wind and the surge are results of 
the same cause. To use the seaman’s proverb oft quoted 
in nautical almanacks :— 


* When the glass falls low, prepare for a blow. 
“ When it rises high, let all your kites fly.” 
or 
* At sea with a low and falling glass, 
Soundly sleeps a careless ass. 
Only while it’s high and rising 
Truly rests a careful wise one.”’ 

it is unlikely that the correction table for the port of 
Bristol given above would be applicable to the Thames ; 
but, given a suitable table, it should be possible to antici- 
pate such a surge as that which brought about the Gros- 
venor-road disaster in 1928. If, indeed, such a correction 
table has not already been compiled. 

In suggesting methods of dealing with a river to give 
Hood protection, Major Newhouse, ** to make the country- 
side absolutely safe,” favours dredging. Claiming that 
the “‘ excess *’ water then flows below country level. It 
is not at all clear how this safety is obtained jn a tidal 
river. To whatever depth the channel is dredged, it 
cannot have any appreciable influence upon tide level. 
Whatever effect abnormal discharge at Teddington may 
have on raising water Jevels between London Bridge and 
Woolwich, it is only when this increment is added to a tide- 
full river that there is any cause for apprehension. 

The three exceptional meteorological phenomena neces- 
sary to bring about inundation may be possible, but the 
chances of their coincidence is rather improbable, ¢.g., 





the cause of the surge—a low barometer would reasonably 
be immediately followed by a high wind—an exceptional 
downpour with a gale of wind prevailing is not at all 
likely. So the probability of both a surge on tide and a 
downpour at the same time (or within six to twelve hours) 
is remote. The coincidence of the abnorma) up-river 
discharge and an abnormal tide is a combination that may 
occur at any time, but the river defences have been raised 
to meet this set of conditions. 

The tidal portion of the Thames is the outfall of the up- 
river discharge, together with the run-off of the area 
Teddington to Woolwich, through which it flows. But is 
this all? There are indications that it also drains the sub- 
soil water of the gravel strata which outcrops in the 
Thames bed, more particularly the subsoil drainage of the 
Lee Valley. The water table of the gravel overlying the 
clay in the vicinity of Bow Creek stands normally at 
about mean river level—say, lft. to 2ft. above Ordnance 
Datum. Dredging in Bow Creek, by which means the 
gravel was exposed, has been known to render the land 
water tidal. To the extent that a tide of 16ft. range would 
cause the land water to rise and fall in harmony with it 
within a range of approximately 5ft. Having this factor 
in mind, it will be interesting to see how the sponsors of 
the Thames barrage propose to deal with this underground 
drainage when, as they propose, the water level between 
Woolwich and Teddington is stabilised at a level some 
14ft. above it. E. J. MceKaie. 

January 14th. 


THE STRESSES IN A MINE WINDING ROPE 
DURING BRAKING. 

Sir,—In THe EnGiIneer of December 3lst Mr. Bean 
gives a method of analysis of the stresses in a mine winding 
rope during braking, the main feature of the analysis 
being the transient effect of an impressed force on a system 
having one degree of freedom of vibration. While this 
conception of the problem will meet with general agree- 
ment, the details of Mr. Bean’s analysis appear to be 
questionable. : 

The system is considered as a mass M,; suspended by a 
variable deceleration is 


A Rayer. Ea 
spring of stiffness L’ and a 


imposed at the top end of the spring. If y and «x are the 
changes in displacement of the drum and skip respectively, 
the stretch of the rope at any instant is 


(xy), 
and the force transmitted by the rope is 
Ka 
= L (7—¥y). 
The equation of motion of the skip is thus 
M; s+ = (x—y)=0, 
or 
ez * 
Tat p* x= p* y. 


The assumption (a) is that * deceleration for the first 
2-5 sec. of braking time is a sine function of the time, the 
first crest of the sine wave being reached at the point 


> 


deceleration L5ft. /see.?.” 


#=2-5 sec., 


a ee - ‘ 
rhis gives aH —15 sin m t. 


Att=0, y=0, andd y/dt=V, 


hence 
*) 
-— fe. 
m = 


The equation of motion of the skip is thus 


LS... 5 
y= — sin m t+ (v 
m2 


da ae ae 
— +p? x=15 r sin m t+ p? (v - =) t 
dt? m? m 
lz 
At t=0, z=0, and : —=V, 
dt 
hence 
15 p?/m? . 150 E . 
= — sin mt cei! 9 sin p t+ (\ - ~) ‘& 
p*—m?* p?—m m 


The stretch in the rope is 
15 


p?—=m 


: 15m 
- sin mi t— - Ps 
2 p?—m* 








(2—y)= in pt. 


Substituting p=2-57 and m=0-628, 
(x—y)=2-41 sin 0-628 t—0-59 sin 2-57 t. 
The maximum value of this between t= 0 and t= 2-5 sec. 
is 2-84ft. at t=1-96 sec. 
The assumption (6) is that “‘ deceleration is a straight 
line function of the time.” 


d*y 
df 
At t=0, y=0, and dy/dt=V, 


— 6 ¢. 





This gives 


hence y= V t—#?. 
The equation of motion of the skip is thus 
d? zc. 2 a os 3) 
qate 2=P (V t—t*). 
daw... 
At t=0, «=0, and — =V, hence 
dt 


pt ig oe 
c= (v +5) t—t®—— sin pt. 
P 
The stretch of the rope is 


6 : are ree PP 
(zx—-y)=— ! 4 Sin 2°57 t=0-9L¢ 0-35 sin 2-577. 
Pp - 


The maximum value of this between t= 0 and t= 2-5 sec. 
is 2-22ft. at t=2-5 sec. 





These values are considerably smaller than the rope 
stretches calculated by Mr. Bean, although the assump- 
tions in the foregoing calculations are taken from his 
original article. Since the expressions contain free 
vibration terms, these assumptions are valid only if the 
equivalent mass of the drum is many times greater than 
the mass of (the skip+the load+ 4 of the rope). 
Unfortunately, in the absence of sufficient data, this point 
cannot be checked, but it is hardly conceivable that the 
equivalent mass of the drum could be many times greater 
than a mass weighing over 30,000 Ib. The magnitude of 
the vibration, due to the cessation of an acceleration of 
5ft./sec.*, is easily calculated from first principles, but 
since this depends as much on the equivalent mass of the 
drum as on the mass of the skip, it hardly seems worth 
calculating without some assurance that this equivalent 
mass can be regarded as infinite. 

The full analysis of the problem should consider the 
effect of the surge waves of stress in the rope. The surge 
period in the present case is of the order of } sec., and the 
maximum stress in the rope due to surging will be appre- 
ciably greater than the mean stress obtained from the 
stretch as calculated above. J. Dicer. 

Dept. of Mechanical Engineering, 

University of Sheffield, January 8th. 


CENTRIFUGAL PUMP PRIMING. 


Srtr,—I am interested to see in your issue of January 
14th a description of a centrifugal pump automatic 
priming system, stated to have been developed in France. 
From the description given I can see no difference in 
principle from that of the Gwynne-Serjeant ejector 
priming pump, which was marketed with success some 
thirty years ago, and is still used in particular cases. 

For GwyNnnes Pumps, Lrp., 
W. A. Trirron, Director. 

Lincoln, January I4th. 


HOLIDAYS WITH PAY. 


Sir,—I am very anxious to obtain details of any 
voluntary efforts made by individual firms who have 
already granted holidays with pay to provide facilities for 
their employees’ holidays. 

I am familiar with many of the schemes promoted by 
the larger firms in the country and certain cases where 
holiday homes have been provided, but there must be 
many hundreds of smaller firms with whom one can only 
get into contact by means of Press correspondence. May 
L therefore take advantage of the hospitality of your 
columns to invite any employers who may be willing to do 
so to send a note about their holiday schemes to the Indus- 
trial Welfare Society, 14, Hobart-place, Westminster, 
S.W.1. 

Roxert R. Hype, 
Director. 
Industrial Welfare Society, 
14, Hobart-place, Westminster, 5.W.1, 
January 12th. 


VACUUM PUMPS. 


Sir,--We notice that in an article entitled “* Vacuum 
Pumps ” on page 681 of your isstie of December 17th, 1937, 
reference is made to work on molecular distillation pro- 
cesses which are at present in operation both in this country 
and in the United States of America. 

It may be of interest to some of your readers to know 
that the early experiments which have now led to the 
development of this type of high-vacuum distillation on a 
commercial scale were carried out by C. R. Burch in the 
research laboratories of the Metropolitan- Vickers Company. 

In a letter published in Nature, dated November 10th, 
1928, Dr. Burch referred to his experiments in connection 
with the high vacuum evaporative distillation and frac- 
tionation of petroleum derivatives, and to the preparation 
of low vapour pressure oils by such means. 

The process carried out by Dr. Burch has been developed 
by the Metropolitan-Vickers Company and a compre- 
hensive range of very low vapour pressure oils and greases 
is now being produced commercially. These materials are 
known as Apiezon products, and their vapour pressures 
at room temperature range from 10-* mm. mercury 
absolute down to 10-7? mm. mercury absolute. Apiezon 
oils are suitable for the working fluids of condensation 
pumps used for continuously evacuating X-ray tubes, 
transmitting valves, cathode ray oscillographs, vacuum 
furnaces, and similar apparatus. Apiezon greases and 
waxes are used for sealing the demountable joints of such 
equipments. 

The process used by Dr. Burch---that is, evaporative 
distillation under appropriate conditions at pressures of 
1/100 mm. mercury absolute or lower—is now generally 
known as molecular distillation. This process can be used 
for separating isotopes, which are substances having 
similar vapour pressures and different molecular weights. 

Molecular distillation is also of value when dealing with 
compounds which oxidise easily or which have low decom 
position temperatures. Molecular. stills have been in 
operation in this country for several years, one of their 
uses at the present time being the production of vitamin 
concentrates from fish liver oils. 

It should be mentioned that the Metropolitan- Vickers 
Company is working in close collaboration with Imperial 
Chemical Industries and British drug houses in the develop- 
ment of molecular distillation in this country, and that 
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these firms are together engaged in joint research on this 
subject in conjunction with the Eastman Kodak Company 
and General Mills, Inc., of the United States. 
For MerroporiraN-VIcKERS ELECTRICAL Co., 
A. P. M. Fiemina, Director. 
Manchester, 17, January 12th. 


Ltd., 


ROMAN STEELYARDS. 


Sir,—-In spite of his ingenious argument, I fear | cannot 
agree with your correspondent. I am still convinced that 
the steelyards are weighing machines, many specimens of 
which have been found on Roman sites. The two in 
question are rather larger than usual and also in very com- 
plete preservation. 

The explanation of exhibit 3 is skilful, but since writing 
my letter T have found out that another specimen found 


me Ma i 
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dependent upon two factors, diameter and longitudinal 
expansion, and as both the draught required to induce the 
flow of gases through the tube and the heat transferred 
through the tube wall vary inversely as the diameter, a 
working compromise on both factors is required. Addi- 
tionally, the greater the length of tube the greater the 
tendency to leakage due to longitudinal expansion and 
contraction, although it must be said that American 
practice has very largely diminished this liability by 
welding the steel tube end into the steel plate of the fire- 
box. One would imagine, however, that welding might 
prove awkward if feed waters with a considerable 
tendency to scale formation were in general use, on account 
of the trouble and expense of extracting some or all of 
the tubes for the frequent periodical boiler cleaning that 
would be required. 

Against this, experience has shown that with really good 





STEELYARD SUPPOSED TO 


in Essex in 1853-4 has attached to the lower hooks a 
chain, comprising first ten 2in. links, which divides into 
two branches, each of five 2in. links; on the end of each 
branch is a hook 8in. long. This rather indicates that the 
article was some form of turnspit or pothanger. 

As to the date there is little doubt that it is Roman and 
little doubt that it is earlier than third century. The 
ground consisted of a foot of plough, then a carefully laid 
floor of stones 9%in. thick, followed by 2ft. of soil, 





TURNSPIT, POTHANGER OR HANK WINDER 
at the bottom of which the objects lay, on a layer 
of ash and charcoal, below which was. another floor 
of clay and gravel. A section of the site at the point where 
the articles were found convinces me. 
I agree about Miss Kenyon; actually she visited my 
‘“‘ dig” in its early stages. I enclose two photographs of 
the ** find.” R. K. Morcom. 
January 14th. 


e 
LOCOMOTIVE BOILERS. 

Srr,—It would appear that we have reached the approxi- 
mate limits of width and height in connection with boilers 
for locomotives, unless the loading gauge be increased, 
which is highly improbable on the ground of expense alone, 
and it therefore may be of some profit to examine the 
possibilities of increasing boiler output within the bounds 
which have been set for us. 

Length cannot altogether be dismissed from considera- 
tion, as although there is an actual working limit to the 
length of flue tubes, there is much advantage to be gained 
under certain circumstances from a combustion chamber 
projecting from the actual fire-box into the barrel of the 
boiler and carrying the tube plate at its farther end. The 
true relation of the cubic capacity of this chamber to the 
fire-box proper and grate area has yet to be determined. 
It is probable that it should be much greater for oil fuel 
engines than for coal burners. The length of tube is 





BE ROMAN 


locomotive waters—-that is, those fairly free of scale- 
forming properties, but with a peaty content—there 
should be no difficulty in allowing a period of four to five 
years between removals. The advantage of the increasing 
practice of chemical pretreatment for the removal of 
scale-forming elements from locomotive waters may also 
be counted in aid. Before leaving the subject of tubes, 
it may be said some authorities limit the length of 
tubes to approximately 90 diameters on the ground of 
practical experience. 

Examining the conditions of combustion of fuel, it is 
to be expected that if a greater quantity can be burned 
per given area of grate, the evaporative efficiency of the 
boiler will be proportionately improved. It may be heresy 
to say so, but it is questionable whether under modern 
conditions the blast of the exhaust steam is the correct 
medium for securing the most efficient combustion. A 
correct system of draught predicates a supply variable at 
will in order to meet the constantly changing demands on 
the boiler, and this supply ought to be preheated with a 
partial delivery over the top of the fire area in order to 
check the generation of smoke. This top delivery should 
also be individually controllable. A little thought will 
demonstrate the weakness of the exhaust in this respect. 
With it, the urging of the fire is dependent upon the 
supply of steam to the cylinders, and has no reference to 
the conditions immediately ahead, its effect is very uneven 
and destructive to proper combustion at low speeds with 
a heavy cut off; it is also wasteful of heat units. The 
effect of the blast measured in inches of water varies at 
low speeds from about an inch, which is insufficient for 
proper combustion, to about 10in., which has a dis- 
tinctly disturbing effect on the average fire. Measured at 
the fire hole door, these figures are considerably less, and 
at high speeds it is doubtful whether an average of 2in. 
at the fire-hole door would be exceeded. This latter figure 
could readily be doubled with a closed ashpan system of 
forced draught. 

In the case of the adoption of forced draught the ques- 
tion of the disposal of the exhaust steam must therefore 
arise. The late William Stroudley made a standard prac- 
tice of diverting a portion of the exhaust steam back into 
the feed water tank, and it might prove advantageous 
to resuscitate and enlarge his practice as a means of dis- 
posal, condensing what is possible and allowing the 
remainder to escape into the atmosphere. It is thought 
that, given an ample water tank, about half the exhaust 
would be condensed, and, in addition, the temperature of 
the feed would be raised to the limit, which could be very 
close to boiling point if the bucket end of the feed pump 
were positioned well below the tank, so as to maintain a 
head of water under the suction side of the bucket to prevent 
ebullition. 

Finally, the substitution of oil fuel for coal is bound to 
be taken into account. It may be presumed that in the 
near future the extraction of liquid fuel from coal will 
become a commercial possibility, and by that time the 
demands on the locomotive boiler may have reached the 
stage of requiring the substitution exactly on the same 
grounds as those appertaining to high-speed ships. 

The main advantages of oil as a fuel may be listed as 
greater evaporative efficiency, higher calorific value, ease 
of handling, reduction of storage space, and improved 
control of combustion, but an efficient system of forced 
draught will be needed to secure the maximum advantage. 
Referring to evaporation, in a series of tests between 
South African coal and oil fuel having a calorific value of 
approximately 19,500 B.Th.U., the two engines being of 
the same class, age, and state of repair, and the test train 
being the same rake of vehicles in the same order through- 
out, the water evaporated per pound of fuel averaged 
for three tests, each held over the same length of line, 
11-17 lb. for oil and 7-18lb. for coal, the equivalerit 
evaporation from and at 212 deg. being 13-25 and 8-5 
respectively. The storage advantage is that ton for ton 





the bulk of oil fuel is approximately 0-8 that of coal, 
while it can be handled entirely and accurately by pumps 
and gravity. 

Oil fuel does therefore offer some advantages which are 
enhanced by the limitation of available space, and as there 
is a distinct trend towards higher pressures coupled to a 
reasonable expectation of increased demands upon the 
boiler in the early future, its use offers some sort of a 
solution. 


January 17th. J. G. B. Sams. 








Oil Engines for Private Motor Cars. 


In our issue for December 31st, 1937, we deseribed a 
number of oil engines which have been developed for 
use in the private motor car. We are now able to give 
particulars of another small oil engine which has been 
on the market for some years and has been fitted to a 
number of cars in this country and in Australia with 

















Fic. 1-50 B.H.P. FOUR-CYLINDER Ol1L ENGINE 


successful results. It is the four-cylinder 4.D S*Dorman- 
Ricardo engine of 3 litres capacity, manufactured by 
the well-known firm, W. H. Dorman and Co., Ltd., of 
Stafford. Tests conducted in 1935 in Australia with one 
of these engines installed in a large American private 
car, which was previously fitted with an eight-cylinder 
petrol engine, showed, according to the firm, an average 
fuel consumption of 30 miles per gallon and total fuel 
costs of £3 for 3000 miles, with fuel oil priced at 7d per 
gallon as against petrol at Is. 8d. per gallon. 

The accompanying engraving, Fig. 1, shows one view 
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Fic. 2—CROSS SECTION THROUGH ENGINE 


of the engine, while a cross section is shown in Fig. 2. 


With a bore of 90 mm. and a stroke of 120 mm., giving 
a total swept volume of 3053 c.cm., the engine develops 
22 B.H.P. at 1000 r.p.m. and 50 B.H.P. at a speed of 
2500 r.p.m. As can be seen from the performance curves 
reproduced in Fig. 3, the torque developed at the lower 
end of the speed range is high and fuel economy reaches 
a minimum of 0-42 pints per brake horse-power-hour at 
a speed of 1250 r.p.m. The weight of the engine is given 
by the makers as approximately 6721b.; using this 
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figure in conjunction with an output of 50 B.H.P., the 
weight to power ratio is about 13-4 1b. per brake horse- 
power. 

Of the overhead valve type, the engine works on the 
four-stroke cycle and incorporates the Ricardo patent 
combustion system. The cylinder head is cast in one 
piece in chromium cast iron, with generous water spaces. 
Cylinder block and top half of the crank case are cast 





We learn from Norris, Henty and Gardner, Ltd., of 
Patricroft, Manchester, that, according to tests made 
some time ago, the firm’s 4 L K engine develops 83 B.H.P. 
at 3000 r.p.m., and not 77 B.H.P., as quoted in our previous 
article. Shown in Fig. 4 are the performance curves for 
this ergine relating to the tests mentioned. From these 
curves it ean be seen that peak powers have not been 
reached, and that the engine is capable of developing 


style of the usual overhead travelling shop crane, the 
bogies being adjustable to allow for different widths of 
road surface. The wheels run on steel former rails which 
are spiked to the ground, and between which the concrete 
is placed. A petrol or oil power unit is mounted on the 
frame and drives to an enclosed gear case through vee 
ropes, suitable gearing transmitting power to the travelling 
wheels, and giving alternative speeds of 6ft. to 12ft. 





























ROAD MAKING MACHINE: VIEWS SHOWING FRONT SCREEDING PLATE AND 


REAR TAMPING BEAM 














SCREEDINGI;PLATE IN. USE 


also in one piece, and cylinder liners of nitrided cast iron are 
fitted, while the lower half of the crank case, forming an 
oil reservoir, is an aluminium casting. A forged steel 
balanced crankshaft is supported in five main bearings 
with a diameter of 2}in. Steel shell bearings with centri- 
fugally cast white-metal linings are fitted to the big-end 
bearings, and the small ends are provided with the 
customary phosphor bronze bushes. In aluminium alloy, 
the pistons are provided with three pressure rings and 
one scraper ring above the gudgeon pin and one scraper 
ring on the skirt. Overhead valves are operated from the 
cam shaft in the crank case by push rods and rockers, 
and all the valve mechanism is totally enclosed. The 
drive to the cam shaft is taken through helical gearing 
from the front end of the crankshaft. Situated at the 
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FIG. 3—PERFORMANCE CURVES OF DORMAN ENGINE 


bottom of the sump is a gear pump which provides oil 
under pressure for the forced lubrication system, and 
incorporated in the system are two filters, one on the 
suction side of the pump and the other on the pressure 
side. 

The fuel injection system is of C.A.V.-Bosch manu- 
facture and is fitted with a large fuel filter. Cooling is 
effected by the circulation of water by a belt-driven 
centrifugal pump. In order to facilitate starting the 
inlet valve rockers are excentrically mounted and can be 
readily moved: into no compression or running positions. 
Starting can be effected by means of an electric starting 
motor, or the engine can be started from cold easily by 
means of an ordinary starting handle. When required, 
a 6 or 12-volt belt-driven dynamo can be fitted. 


higher powers than shown. Since the date on which 
these tests were conducted further improvements have 
been made. Using the new figure of 83 B.H.P. and taking 
the weight of the engine as 684 Ib., the weight to power 
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Fic. 4—PERFORMANCE CURVES OF GARDNER ENGINE 


ratio becomes 8-25 lb. per brake horse-power, and not 
13-4 lb., as previously quoted. 








Road Making Machine. 


THE rapidly expanding use of concrete for road con- 
struction, both in this country and abroad, has given rise 
to a demand for a machine to supersede the spreading and 
levelling of the material by hand. The machine shown in 
the accompanying illustrations is made by Marshall, Sons 
and Co. (Successors), Ltd., of Gainsborough. It spreads, 
levels, and consolidates the concrete mechanically and is 
said to ensure a compact mass with no air pockets and a 
uniform surface free from ridges or hollows. The working 
of the concrete by this machine, especially when it is fitted 
with a vibrating attachment, enables, it is claimed, a 
mixture to be used having a comparatively small water 
content, and allows of the use of a leaner mix to give the 





same ultimate strength. The construction comprises a 
steel frame carried on a pair of two-wheel bogies after the 





TAMPING BEAM IN USE 


per minute in a forward direction, with higher reversing 
The front screeding plate which roughly levels 
the concrete after it has been dum im front of the 
machine is oscillated from a crankshaft running from the 
gear case. Both the stroke and the height of strike off 
are adjustable, the height adjustment being effected 
through a hand wheel and the two bell cranks from which 
the screeding plate is hung. The tamping or consolidation 
of the roughly levelled concrete is carried out by a heavy 
cross beam at the back of the machine, which is given a 
rising and dropping motion from two rotating cams pro- 
jecting from the gear case. The lower edge of this beam is 
shaped to suit the camber required, and is steel lined 
By suitable adjustment of the front screeding plate 
allowing the roughly levelled concrete to stand about jin. 
above the final level required, two passes with the con- 
solidating beam will settle the concrete flush with the 
former rails. At the same time the vertical lifting of the 
tamping beam away from the conerete produces a 
roughened surface which has very high non-skid pro- 
perties. The high-speed vibrating attachment is not 
shown in the illustrations, but consists of a steel cross 
beam slung from leaf springs carried under the bogies 
between the travelling wheels. On the cross beam are 
mounted several electrical vibrating units, the number 
used depending on the size of the machine. These units 
have a vibration speed of 5000-6000 per minute, and are 
driven from a generator connected up to the main power 
unit. Screw adjustment is provided to raise the beam off 
the concrete when not in use, while the leaf springs allow 
the beam to follow down as the concrete consolidates, 
and insulate the machine from the effects of vibration. 
When operating these machines two forward passes 
over the surface are said to be usually sufficient to obtain 
good resujts, so that a quarter of a mile of finished surface 
in eight hours’ working time is quite possible to maintain. 
} 


speeds. 








Facrory Facruities in NortHern [RELAND.—Despite 
the excellent facilities for factories which Northern Ireland 
can provide, it still has over 90,000 persons unemployed. 
Efforts are, in consequence, being made by the Belfast 
and Northern Ireland Industrial Development Committee 
—a purely altruistical body—to presuade manufacturers 
to settle in the province, and the Government of Northern 
Ireland is offering financial assistance for the establishment 
of new and the development of existing undertakings. The 
assistance takes the form of loans, grants, contributions 
towards the income tax, and complete exemption from 
rates on terms which are summarised in a circular obtain- 
able from the Ministry of Commerce, Belfast. The 
Belfast and Northern Ireland Industrial Development 
Committee was founded by Councillor Fred J. Lavery, 
who is Chairman. It is non-political, entirely voluntary, 
and not under Government control, and comprises the 
leading business men of the province who have com- 
bined themselves to try and induce leading manufacturers 
in England and Scotland to come over and set up branch 
works as new industries. This Committee informs us that 
it will be pleased to place itself at the disposal of any 
inquirer and to assist in every way possible the carrying 
through of any application which might be made under 
the new Act. Belfast is sufficient address. 
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Rail and Road. 





De.tut Express CoLuision.—Early in the morning of 
Sunday, January 16th last, the Delhi express from 
Calcutta, when travelling at a high speed at Bamrauli, 
8 miles from Allahabad, collided head on with a stationary 
goods train, Reports state that at least seven people 
were killed and more than forty injured. 


Roaps AND Rawways.—Speaking at the annual dinner 
of the Scottish Section of the Institute of Transport, Sir 
Alexander Gibb said that the statement that the roads 
of this country are killing the railways was, in his opinion, 
quite incorrect. He said that each service had its function, 
and eventually the roads would help the railways by 
feeding them. 

Rattway ELEcTRIFICATION In ITALy.—Work is now 
in progress on the conversion of the Milan—Bologna— 
Ancona and Rome-—Leghorn main lines to electric traction. 
It has been decided to begin the electrification of the 
Turin—Milan—Venice line in 1940, In the same year con- 
version work will start on the Milan—Chiasso and Milan— 
Domodassla lines. 

Roap VEHICLES.—A return issued by the Ministry of 
Transport shows that 30,090 mechanically propelled road 
vehicles were registered for the first time during the 
month of November, 1937. The total number of motor 
vehicles licensed on November 30th, excluding tramears, 
vehicles —< trade licences and vehicles for which 
exemption from payment of licence duty has been granted, 
was approximately 2,686,090. 

A New Ticket Puncu.—In order to avoid the litter 

caused by falling ticket clippings the London Passenger 
Transport Board has introduced a new type of punch in 
which the clippings are caught in a magazine which may 
-be emptied in a litter basket. The Board is conducting a 
campaign to encourage more orderly disposal of litter on 
its properties. We are informed that in a normal week 
44 tons of litter are removed from trains and 20 tons from 
stations. 

TRAMWAYS AND TRoOLLEYBUSES.—The Minister of 
Transport has issued a return of tramway and trolleybus 
undertakings for the year ended March 31st last. It shows 
that eleven tramway undertakings owned by local autho- 
rities in Great Britain were replaced by either trolley- 
buses or motor vehicles during the year. The tramway 
undertakings’ gross receipts totalled £13,521,619, and the 
total number of passenger journeys was 2,475,080,799. 
In the period under review the total number of trolleybus 
undertakings was fifty-eight and 429,415,181 passengers 
were carried during the year. 

THe New Sration at Uxsripce.—Work has been 
in progress for some time on the new London Passenger 
Transport Board railway and bus station at Uxbridge. 
Recently a contract amounting to nearly £100,000 was 
placed for the building of the new station. The new tracks 
will leave the present track east of Park-road and pass 
under York-road, which will be carried on a bridge, to the 
High-street. The frontage to the mew station in the 
High-street will be semi-circular in shape in order that 
buses may pull up out of the main traffic stream. The 
station will have no stairs as the entrance and platforms 
are being built on street level. 


Tredtep Street Rats 1 Service.—In 1923 the 
United ‘States National Bureau of Standards published 
a paper giving the results of a co-operative investigation 
of the effects of titanium treatment on the properties of 
open-hearth rail steel as com with those of silicon- 
treated rail steel. In 1921 the Illinois Central Railroad 
Company laid just over 15 miles of titanium-treated steel 
rails and for comparison a number of lengths of silicon- 
treated steel rails. A recently issued report of the Bureau 
gives the service results of the rails. It is shown that a 
slightly larger percentage of titanium-treated rails 
remained in service after fifteen years than of silicon- 
treated rails. 

L.M.S. AND THE Emprre Exutsrrion, Giascow.—In 
connection with the Empire Exhibition, which opens at 
Glasgow on May 3rd next, the London, Midland and 
Scottish Railway Company has arranged to run 1650 
special excursion trains ; 200 of these trains will run from 
towns in England and Wales, and the remainder from 
towns in Scotland. Organised parties aggregating over 
24,000 passengers have been booked in advance by the 
company. To accommodate the large numbers of people 
who will travel out to the Exhibition grounds an intensive 
train service will be provided from Glasgow (Central) 
to Ibrox, and from Glasgow (St. Enoch) to a new halt 
which is being built at Bellahouston Park. 


A Lone Steam Locomotive Run.—On December 12th 
last a 4-6-4 engine of the Atchison, Topeka and Santa 
Fé Railroad completed what is believed to be the longest 
continuous run ever made by a steam locomotive in 
regular service. Hauling a train of between 757 and 939 
tons, the engine completed the 2227 miles from Los 
Angeles in California to Chicago in 53 h. 40 min., of which 
49 h. 5 min. was actual running time. No attempt was 
made to set up a speed record, the average speed being 
45-4 miles an hour and the maximum speed attained 
90 miles an hour. The engine burns oil fuel and the con- 
sumption for the whole journey was 90,450 gallons. It 
was refuelled at five places during the trip and water was 
taken at eighteen places. 


METROPOLITAN LINE IMPROVEMENTS.—THE Metro- 
politan Line of the London Passenger Transport Board 
is being reconstructed to provide a direct service to the 
West End of London. When the work is completed there 
will be a service of fifteen tube trains an hour between 
Wembley Park and the Elephant and Castle, and eight 
of these trains will continue to Stanmore. Passengers 
on the Metropolitan main line will have a direct service to 
Piccadilly Circus and other West End stations by changing 
trains and walking across covered platforms at either 
Wembley Park or Finchley-road. At present it takes 
about five minutes to make such a change at Baker-street. 
A number of stations are to be rebuilt, among them being 
Harrow-on-the-Hill, Willesden Green, and Baker-street, 
where the Metropolitan and Tube stations will have one 
large booking hall. 





Miscellanea. 





Om SeaRcH In ENGLAND.—It is announced that the 
D’Arcy Exploration Company is to deepen the Hardstoft 
No. 1 well in Derbyshire which was sunk by the Govern- 
ment in 1919. This well has been intermittently producing 
oil for some years, and up to the end of 1936 had yielded 
3682 tons. The well is to be sunk another 500ft. to test 
the strata in the carboniferous series. 


A New Power Sration 1n Tasrxistan.—On December 
29th last, the new hydro-electric power station on the 
river Varzob was opened. It is one of the largest power 
stations in Central Asia, and has been built in a gorge 
15 kiloms. from Stalinabad, the capital of the Tajik 
Republic. With a capacity of 7150 kW, the station has 
an estimated pei spe Boe of 55 million kilowatt- 
hours. 


Coat Mrxtnc 1s Inpia.—The recently issued report 
of the Chief Inspector of Mines in India shows that during 
the year ended December 31st, 1936, the total output of 
coal was 20,583,982 tons, as compared with 21,014,469 
tons during the previous year. The average daily number 
of people working at mines controlled by the Indian Mines 
Act was 269,593. During the year under review 477 
persons were killed and 1032 persons seriously injured in 
the mines. 


Accripents in Coat Mines.—In the course of a recent 
address to the Royal Philosophical Society at Glasgow, 
Professor Andrew M. Bryan said that, contrary to general 
belief, explosions were far from being the cause of the 
biggest loss of life in coal mines. About half the number 
of fatal accidents were a result of falls of rock, one-quarter 
to haulage accidents, and only one-twelfth to explosions. 
He said that the major problem was the prevention of 
falls of rock, and that the use of protective clothing was 
being fostered as nearly half the accidents took place 
to parts of the body which could be protected. 


An InpustriaL Dust Resprrator.—It is announced 
by the Home Secretary that, as the result of research 
work carried out by the Chemical Defence Research 
Department, under arrangements made by the Depart- 
ment of Scientific and Industrial Research, a pattern 
of respirator which is considered suitable and effective 
for use by workpeople in various dusty occupations has 
been devised and patented. The Secretary of State is 
prepared to consider applications from manufacturers of 
such appliances for facilities to manufacture the respirator ; 
applications should be addressed to the Chief Inspector 
of Factories at the Home Office. 


Founpry Practice CoursE ror TEACHERS.—The 
Board of Education is making arrangements for a short 
course in foundry practice and science for teachers in 
technical colleges and schools in England and Wales 
to be conducted by Dr. F. T. Chapman at Birmingham 
from April 19th to 23rd next. The primary aims of the 
course are to consider the most suitable methods of pre- 
sentation for certain of the subjects taught in National 
Certificate and City and Guilds courses, to review recent 
advances in foundry practice and science, and to discuss 
the special difficulties which beset classes intended for 
employees in the foundry industry. 

MaGNEsium Propvuction.—A note in the Chemical 
Trade Journal and Chemical Engineer gives particulars of 
a new electro-thermal method for the production of 
magnesium metal which was described by Dr. W. 8S. Landis 
before the Electrochemical Society in the United States. 
In this process the magnesium vapours produced by the 
treatment of a mixture of calcined magnesite and coke in 
an electric furnace at 2200 deg. to 2300 deg. Cent. are 
met at the exit of the retort by a blast of cool hydrogen. 
The powdered magnesium so produced, on redistillation, 
gives a metal of a high degree of purity. Dr. Landis 
pointed out that a plant for the process must be absolutely 
air-tight owing to the highly explosive nature of mixtures 
of powdered magnesium and air. 

Tue Pir Prop EXPERIMENT IN ScoTLanpD.—Some time 
ago the Scottish Committee of the National Home Grown 
Timber Council carried out a pit prop experiment in five 
forests in Scotland. A report issued by the Council says 
that a grant of £150, or about 3s. per ton, on the expected 
weight of props was made to cover the anticipated loss. 
The price of the 757 tons of props produced was equal to 
50s. 4d. at the colliery. The report points out that all 
things being considered, an all-round reduction of 3s. 
a ton in the cost of p ing and delivering would not 
have made the trade sufficiently attractive to ensure its 
continuance. Attention is drawn to the fact that the 
experiment had the advantage of better selling. prices 
than had been available in previous years. 

Smoke ABaTEMENT.—The National Smoke Abate- 
ment Society has convened a conference of local authorities 
to be held at the County Hall, Westminster, on Friday, 
February 25th. The conference will be opened by Lord 
Snell, and the chief speaker will be Dr. J. 8S. Owens. 
The appointment of an Advisory Regional Smoke Abate- 
ment Committee for Greater London is to be suggested 
by Mr. E. H. Keeling, who will open the general dis- 
cussion. The five regional committees already in existence 
under the Public Health (Smoke Abatement) Act, 1926, 
are: West Riding of Yorkshire, Manchester and district, 
the Midlands, South-West Lancashire and Cheshire, and 
Northumberland and Durham. There is also one statutory 
committee for Sheffield, Rotherham, and district. 


An Unvusvat Carmyry Crack Repar.—An unusual 
and interesting method of repairing a crack in a chimney 
stack is described in Power. Four years ago a crack 
appeared at the top of a 126ft. high chimney stack of a 
power plant at Fort Oglethorpe, Ga., in the United States. 
The crack eventually worked down for a distance of about 
40ft., and the upper 25ft. was open about 3in. As the 
engineer of the plant was unable to get an appropriation 
to repair the crack, he carried out a suggestion and planted 
three slips of Florida vine at the base of the stack. Two 
of these slips grew and within a year had encircled the 
crown of the chimney and actually began to pull the crack 
shut. Now, after four years, the vine is 3in. thick and 
the crack is said to have entirely closed except for a short 
length at the top of the chimney. 





Air and Water. 


Moscow VortGa Canat TRarric.—The Moscow Volga 
Canal, which was opened on July 15th, 1937, has com- 
pleted its first navigation season, and during this period 
577,000 passengers and 480,000 tons of freight were 
carried. The canal, which is 270ft. wide, 17ft. deep, and 
80 miles long, is navigable by the largest river steamers and 
coasting vessels. 

Svrez CanaL Trarric.—Last year the record number 
of 6635 ships d through the Suez Canal as compared 
with 5877 in 1936. The total recespts were £10,806,100, 
as compared with £11,286,700 in 1936. This reduction 
in receipts is attributed to the 14 per cent. reduction in 
dues which came into operation on April Ist last, and the 
increase in the proportion of ships passing through the 
canal in ballast. 

Tue Are Service BeETwEEN LONDON AND ScoTLaAND.— 
The Leeds and Bradford aerodrome at Yeadon is to become 
the chief calling point.in Yorkshire on the London to 
Scotland air route. Machines flying between London and 
Perth have hitherto made Doncaster a regular calling 
point and only stopped at Yeadon on request. Now 
machines will only call at Doncaster if informed that 
passengers are waiting there. 

Guascow Harpour Facitiries.—When presiding at 
a recent meeting of the Clyde Navigation Trust, Mr. 
W. F. Robertson pointed out that, as a result of the increas- 
ing incoming cargoes of scrap iron, iron ore, and pig iron, 
the trustees would shortly have to consider the improve- 
ment of the discharging plant at Glasgow. During the 
past six months the aggregate tonnage of ships using the 
harbour was 8,284,000, and the goods tonnage handled 
increased to 3,724,000. 


Suresuripine Costs.—In the course of a recent address, 
Mr. R. P. Biddle, the Southern Railway docks and marine 
manager, said that the company was deferring the placing 
of orders for new vessels partially as a result of the high 
building costs. He had hoped that new ships for the 
Southampton-Havre service would be ordered, but the 
high costs of ships and the falling off of the carryings 
between the two ports had prohibited the orders being 
placed for the time being. The only vessel which the 
company has in course of construction at present is a small 
motor ear ferry for service between Lymington and 
Yarmouth. - , 

Testinc Pitots in New Macutnes.—According to the 
aeronautical correspondent of The Times, the system under 
which commercial pilots qualify to fly new types of aircraft 
in this country is likely to be reorganised shortly, and the 
duty of supervising the qualifying tests will probably 
be placed in the hands of the Guild of Air Pilots, as is 
already the case with flying instructors. In existing 
cireumstances any commercial pilot may test another 
commercial pilot in a new type of aircraft, and on the 
strength of his certificate the applicant may have his 
licence endorsed to fly the new type. It is now proposed 
that official examiners~shall be appointed for this duty 
under the authority of the Guild, and that tests shall 
be based on a standard syllabus for each new type. 


New Moror Lire-soats.—The Royal National Life- 
boat Institution is laying down immediately eight more 
motor life-boats, three for English stations, two for 
Scottish, two for Irish, and one for the Isle of Man. The 
boats will be stationed at Bembridge, Great Yarmouth 
and Gorleston, New Brighton, Peterhead, Montrose, 
Rosslare Harbour, Cloughey, and Port Erin. The Great 
Yarmouth and Gorleston, Bembridge, Peterhead, Mont- 
rose, and Rosslare boats will all be cabin boats of the 
46ft. ““Watson” type, with two 40 H.P. oil engines. 
The New Brighton and Port Erin boats will be of the 
4lft. “‘ Watson” type, with two 35 H.P. petrol engines, 
and the Cloughey boat of the light 35ft ‘“‘ Liverpool ” 
type with a 35 H.P. engine. They will all replace old 
motor life-boats. The two Scottish boats will be built 
on the Clyde and the others at Cowes. 


RE-ENGINING OF THE “WINDSOR CasTLE.’’—The 
Union-Castle liner ‘‘ Windsor Castle” has returned to 
the Belfast shipyard of Harland and Wolff, Ltd., after 
completing successful sea trials, and will shortly re-enter 
service on the South African route. She is the second 
vessel of the company’s fleet to be re-engined under the 
acceleration programme. The ship was originally fitted 
with geared turbines and single-ended Scotch boilers, 
and, as described in our issue of January 14th, is now 
equipped with more powerful turbine propelling machinery 
consisting of Parsons’ triple-expansion, single-reduction 

turbines with four Babcock-Johnson water-tube 
boilers. The bow has been lengthened by 15ft. and the 
four funnels with which the “ Windsor Castle” was 
originally fitted have been replaced by two of modern 
design. The three remaining liners which are to be 
re-engined and reconditioned for the accelerated service 
to the Cape are all motorships. Work on the first of these, 
the “ Carnarvon Castle,” is well advanced, while work 
on the “ Warwick Castle” and ‘“ Winchester Castle ” 
will begin later in the year. 

INTERNATIONAL Motor Boat Races.—As a result of 
the recent increase in motor boat activity in this country, 
the Marine Motoring Association, Ltd., decided in the 
latter = of 1937 to suggest a revival of international 
motor boat racing in Great Britain. With the co-operation 
of the Torquay Corporation, it has now been decided to 
hold a three-day race meeting in Torbay on Thursday, 
Friday, and Saturday, June 30th, July Ist and 2nd next. 
The organisation of the race meeting is being undertaken 
by the Torquay International Motor Boat Racing Com- 
mittee, which is composed of representatives of all the 
clubs affiliated to the Marine Motoring Association in 
addition to delegates from the Torquay Corporation and 
the Society of Motor Manufacturers and Traders, Ltd. 
Racing will be for both inboard and outboard classes and 
the principal event will be the Duke of York’s Inter- 
national Gold Trophy for inboard motors, this trophy 
being the premier award for motor boat racing in this 
country. A number of other trophies will be presented 
for both inboard and outboard boats. The secretary of 
the committee is Mr. C. Horton, 83, Pall Mall, London, 
S.W.1. 
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CREATIVE THINKING. 


In the design of production machines the correla- 
tion between the operative and the controls are 
very carefully studied. Not only must the levers, 
handles, hand wheels, and measuring or setting 
devices be so placed that they are conveniently 
accessible, but they must be so conditioned as to 
direction of movement and as to the muscular 
exertion demanded, that they can be manipulated 
readily, rapidly, and without strain. Contrast with 
this care the indifference which is usually displayed 
towards the exercise of thought in factories. 
Regarding the drawing-office as the proper place 
for creative thinking, can it be said that it is often 
designed, arranged, and conducted with that 
object in view? The head draughtsman may be 
segregated from the staff in a cubicle of his own, 
but it is far from the “ unimaginable lodge for 
solitary thinkings’’ which mental concentration 
requires. In fact, the chief draughtsman, like so 
many other chiefs, finds that on his elevation to 
that post the very talents by which he climbed 
to it are subordinated to the work of organisation 
and the satisfaction of routine. His time is so 
fully occupied in doing what has to be done that 
he has but little for thinking. Now and then 
perhaps he is able to snatch half an hour or so 
over the board with a draughtsman, but con- 
tinuity of thought is impossible when at any 
moment he may be required to endorse a “ chit,” 
to pacify a testy foreman, or wait upon a director. 
We are not forgetting that in some works there is 
a designs office, but more often than not its duty 
is to get out proposals for prospective customers 
rather than to devote itself to the creation of new 
things. The fact, as we see it, is that in ninety- 
nine cases out of a hundred thinking is left to pure 
chance, whereas doing is organised to the limit. 

It is a quite justifiable conception of a works 
drawing-office that it is not the place for creative 





thought. The duty that it has to fulfil is to reduce 
ideas to a practical form which can be executed 
in the workshops with as much economy as 
possible. Thinking should come from other 
sources ; from the casual outside inventor, from 
some independent engineer who has been fee-ed 
to do the work, or from someone else who has soid 
a licence to the manufacturer on the condition that 
he provides the general drawings. That is one 
quite reasonable conception of a drawing-office. 
The other is that it should be associated with a staft 
of experimentalists, research workers, and hard 
thinkers, who would direct it into new lines. There 
are notable cases of such offices, both at home 
and abroad. To them we owe many of the most 
remarkable developments in mechanical engineer- 
ing and of the application of science to invention. 
Both kinds are required; for the needs of the 
world could no more be satisfied if there were no 
routine workers than if there were no inventors of 
new things. Yet, so strange are the ways ot 
thought that the best fruit may ripen under 
unfavourable conditions. ‘‘ Individual differences 
are so enormous,” said Dr. C. 8. Myers in an address 
to the Congrés International d’Hygiene Mental 
at Paris last year (see Occupational Psychology, 
Winter, 1938), “and so important that, in most 
directions at least, it will be impossible to reach 
general conclusions and to lay down definite laws 
of mental health with regard to intellectual work. 
Some intellectual workers have laid stress 
on strictly ordered diet and sleep; the habit ot 
others in these and other respects have been highly 
irregular. Some insist on, while others deny, the 
need for physical exercise. Some claim to do their 
best work in the daytime, others prefer to work at 
night. Some work better, others worse, after a 
midday siesta. Some find that they can produce 
their best work when walking about their room or 
in the open air; others work most effectively 
when sitting, a few even lying down. Some prefer 
a very lively, some a quiet environment ; some don 
even a special dress for their work. Some can only 
work for only short spells or under conditions ot 
extreme excitement : others need fewer rests and 
are far more placid.” Could any works drawing- 
office encompass such a heterogeneity of opposites ! 
In the factory temperament is a nuisance. ‘he man 
who will do the job that is set him and do it in the 
time allowed is more valued that he who falls into 
day dreams and suddenly awakes with new ideas. 
Yet, when all is said and done, it does seem that 
a little more of the kind of attention that is paid 
to mechanical output should be given to intel- 
lectual output. The example set by a few works ot 
employing on the staff ‘ thinkers ’ who are free 
from nearly all kind of organisation, who are 
not expected to produce rabbits from hats at the 
word of command, who areallowed to keep their own 
time in their own way, who are not pestered about 
small things, but may be called upon only to solve 
high scientific problems, might be worth develop- 
ing. For intellectual thought is a strange matter. 
The mind works when the brain is at rest. The 
problem that is temporarily forgotten solves itself. 
Hence to get the best work from thinkers they 
must not be continually harassed to do something. 
There are many who can solve straightforward 
problems; they can answer the riddle that is 
asked them. The great innovators must do more ; 
they must make up the riddle and answer it as 
well. Half the difficulty is to discover the problem ; 
generally the harder part. In days gone by, when 
an axle broke, the wheelwright put in a bigger one. 
He did not know that the real problem was to find 
out why the axle failed; he knew nothing of 
re-entrant angles, inadequate fillets, or localised 
dynamic stresses. He could not pose the real 
riddle, and, in consequence, got an incomplete 
solution. Men must have time to think out pro- 
blems of this nature. It must be left to others to 
satisfy the hasty customer by rushing a bigger 
axle through the smithy. Every works wants 
someone who has opportunity, leisure perhaps, 
to brood upon problems. Hard thinking 
will come first, and all facilities for doing it 
should be given. There must be none of that 
opposition to the thinker rather than the doer 
that one meets with occasionally even now. Give 
him all the help that can be given, and in the end 
a creative inspiration may spring from his mind. 


The Labyrinth Packing. 


Or the numerous problems that Parsons had 
to solve in the development of the steam turbine, 
not the least was that of preventing any appre- 
ciable leakage of steam at the glands and over the 
dummy pistons. The satisfactory packing of a 
shaft or piston in rapid rotation was a very 





different matter from securing the steam-tightness 
of the corresponding elements of a reciprocating 
engine. In the engine the internal surface of the 
cylinder has at least a chance to dissipate any 
frictional heat and to gather a new lubricating film 
between the successive passages of the piston. 
The piston, too, although always in contact with 
the cylinder, comes to rest at each end of its stroke, 
and returns to the other over fresh and cooled 
surfaces. Analogous conditions, of course, prevail 
as regards the piston-rod and stuffing-box, every 
portion of the rod being subject to cooling for the 
greater part of each working cycle. But no such 
periods of rest and refreshment occur in the case 
of a turbine. The parts in relative motion are 
maintained in full and continuous duty, and at a 
speed which is, in general, far too great for anything 
in the nature of metallic packing to be used between 
them. 

It is usually better engineering toavoid an obvious 
difficulty where possible than to devise elaborate 
means of overcoming it, and Parsons acted on this 
principle in connection with the glands of his first 
turbines. These early machines were only required 
to work non-condensing, so that by admitting the 
live steam at the mid-point of the cylinder and 
allowing it to expand in both directions through 
the blading, the pressure at the ¢wo ends was 
only equal to that of the atmosphere. There was 
consequently no tendency for steam leakage at 
the points where the shaft emerged from the 
casing, and nothing much in the nature of glands 
was wanted. It was not very long, however, 
before the question of packing rotating parts 
against appreciable pressure differences had to be 
faced. As soon as considerations of length ‘and 
efficiency led to the design of turbines as single-flow 
machines, dummy pistons had to be introduced 
to balance the end pressure. Again, when turbines 
were required to exhaust into a condenser, or were 
constructed with more than one cylinder, adequate 
packing of the shafts became necessary. The 
dummy pistons presented a more serious problem 
than the glands, for the large diameter of these 
pistons made it incumbent to reduce the steam 
leakage per inch of circumference to a very low 
figure in order to keep the losses within reasonable 
bounds. No form of packing which involved 
rubbing contact was admissible on account of the 
high peripheral speeds, nor did current practice 
with steam machinery suggest any alternative. 
Parsons must have known that the buckets of 
reciprocating pumps could be kept practically 
water-tight without packing, the leakage being 
checked by a succession of grooves round the cir- 
cumference. His instinct, however, probably told 
him that such grooves would be no use with steam, 
a fact that many people afterwards had to discover 
by experiment. Steam and water have very 
different characteristics, and steam will leak past 
a grooved piston with as much ease as if the grooves 
were not there. What Parsons did was to arrange for 
the leakage flow to be limited to some definite and 
permissible amount by a succession of throttlings. 
the velocity resulting from each throttling 
being destroyed by baffling before the steam 
entered the next constriction of its course. This 
was the essential principle of the labyrinth packing. 
which has been adopted in one form or another by 
every important turbine maker in the world. It 
is true that, for glands of moderate sizes, a packing 
consisting of carbon rings in contact with the 
shaft is now generally preferred to a labyrinth, 
but the latter still remains the only possible type 
for dummy pistons and really large glands. 

There is no doubt that the labyrinth packing 
must be regarded as one of Parsons’ great inven- 
tions. Exactly how he arrived at the idea, nobody 
knows, but since the object of the dymmy pistons 
was to replace the corresponding bladed portions 
of a double-flow turbine, it is reasonable to suppose 
that he saw a certain analogy between the two. 
The steam passed through the turbine blading 
with a number of small pressure drops, the velocity 
due to each being immediately converted into work 
by the moving blades. Consequently, the steam 
could never attain more than a moderate speed at 
any point in its expansion. It was evident that 
by arranging for a similar series of pressure drops 
along the dummy piston, alternating with means 
for destroying the velocities so acquired, a similar 
limit to the speed of flow could be obtained. It 
followed, moreover, that if the speed was so 
limited and if the density of the steam was also 
sufficiently reduced by the successive partial 
expansions, the quantity leaking past the dummy 
piston could be kept down to any figure desired. 
The amount of steam which could pass through a 
labyrinth packing of any given design was first 
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investigated mathematically by the late H. M. 
Martin, who deduced the formula by which it is 
usually calculated. A reduction of the clearances 
at the points of constriction will, of course, effect 
a proportional reduction in the leakage steam, and 
the packing lends itself readily to an adjustment of 
this nature if the clearances are arranged to be in 
the axial direction. They can then all be varied 
simultaneously and equally by merely altering the 
longitudinal position of the rotor with respect to 
the casing. Should contact accidentally occur 
when the machine is running, no particular damage 
will be done, provided that respect has been paid 
to a principle of design laid down by Parsons. This 
principle, which is of general application, enjoins 





that whenever two elements at a high relative 
speed have to work in close proximity, one of the 
adjacent parts must be furnished with a knife- 
edge. In the event of contact, this edge will be 
harmlessly worn away until a working clearance 
is restored. By arranging for the clearances to be 
radial instead of axial, the facility of adjustment is, 
of course, lost, but, on the other hand, the rotor is 
free to expand dongitudinally without impairing 
the steam-tightness of the labyrinth. Both forms 
of labyrinth were employed by Parsons, either 
separately or in combination, and he left the pack- 
ing, as he did most things that he invented, in a 
form which seems hardly capable of any material 
improvement. 
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Progress Abroad. 

N outstanding event in the year 1937 was the 
£4 commemoration at the M.A.N. Augsburg Works 
of the first Diesel engine built forty years ago by Dr. 
Rudolf Diesel, in collaboration with engineers of the 
M.A.N. Company, which has had far reaching results 
for marine engineering, not alone in Germany, but in 
all countries of the world. We reproduce in Fig. 15 
an engraving of the simple mural memorial tablet 
which was unveiled on October 4th in the Augsburg 
Works. It records that, during the years 1893-1897, 
the first Diesel engine in the world was developed m 
these works. Diesel’s actual patent was applied for 
in February, 1892, and work was begun on the first 
engine at Augsburg in the following year, the first 
trials being made in July that year, with direct 
injection of fuel. Difficulties were met with and the 
first design was abandoned, and Diesel took out in 
November, 1893, further patents, embodying the 
alteration of the combustion curves in such a way as 
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to provide for the varying of output under changing 
pressures, with varying duration of fuel injection. 
This change combined with the use of compressed air 
for injecting the fuel charge, laid the foundation on 
which the ultimate success of the Diesel engine was 
based. 

In June, 1895, trials were run with a twice rebuilt 
engine having a bore of 220 mm. and 400 mm. stroke, 
and a thermal! efficiency of 16-6 per cent. was recorded 
with a fuel consumption of 0-75 lb. per B.H.P. hour. 
Various further modifications were made, and early 
in 1896 a new experimental engine was constructed 
with a bore of 250mm. and a stroke of 400 mm., 
giving a designed output of 20 B.H.P. Successful 
trials were run in the same year, and two years later 
the first engine for industrial use was built and 
supplied to the Kempton match factory. The M.A.N. 
Company continued to develop the engine, and about 
1900 all the difficulties were overcome. Contemporary 
with the M.A.N. engines, development work was 
carried on by other licencees, and during the past 
year Krupp commemorated forty years’ work on the 
Diesel engine, while in Denmark Burmeister and 
Wain, of Copenhagen, will celebrate the fortieth 
anniversary of the first B. and W. Diesel engine at the 
end of the present month. = 





As mentioned in our last article, the trend in deve- 
lopment on the Continent, particularly in Germany 
and Sweden, has in the past year been in the direction 
of the use of engines of higher speed and smaller 
weight, coupled to the propellers either by gearing 
or by hydraulic or electro-magnetic couplings, and 
several triple-screw motorships have also been built. 

A ship which illustrates a typical German lay-out 
for a triple-screw ship and which was built in collabora- 
tion with the Dutch owners, was the motor liner 
“ Boissvain,”’ constructed by Blohm and Voss, of 
Hamburg, for the Royal Packet Company, or K.P.M.; 
of Amsterdam, for its China, Java and South Africa 
service. She has a length of 560ft., with a beam of 
72ft., and a measurement of 14,500 gross tons. Pro- 
vision is made for carrying three classes of passengers 
as well as cargo. The propelling machinery, which is 
designed for a speed of over 16 knots, was supplied 
by Sulzer Bros., of Winterthur, is of standard Sulzer 
design, and comprises a triple-screw arrangement of 
eight-cylinder single-acting two-stroke engines with a 
bore of 650mm. and a stroke of 1200 mm. each, 
having a designed output of 3600 B.H.P. at 112 r.p.m. 
The advantages claimed for this particular engine 
arrangement include a lower engine-room than could 
have been obtained with a twin-screw lay-out, and 
the possibility of laying off one of the engines during 
certain parts of the voyage, during which only a speed 





Vulcan hydraulic couplings to the two propeller 
shafts. The total designed output is about 18,000 
H.P. and the engine speed of 215 r.}).m. is reduced to 
about 90 r.p.m. at the propeller shafts. In the case 
of the United Africa liner ‘‘ Gambian,” with twin- 
screw engines of 2400 S.H.P. and a single-reduction 
gearing and Vulean hydraulic couplings, a speed 
reduction of 275 to 90 r.p.m. is used.. A large motor 
liner with geared oil engines is the 25,000-ton cruising 
liner, one of two now under construction in German 
yards for the “ Strength-through-Joy ’* movement. 


, 


Electrical Propulsion. 


The sister ship of the cruising liner above mentioned 
is to be propelled with oil-electric machinery utilising 
A.C., a practice which has directly followed the 
successful performance of the first ship with this type 
of machinery, the ‘‘ Wuppertal,’ a Hamburg- 
American Line ship of 498ft. in length with a beam of 
61ft. 6in. The propelling machinery consists of three 
M.A.N. oil engine-driven generators with a total 
output of-7800 S.H.P., supplying current to a single 
main propelling motor operating at 200) volts pressure 
at a propeller speed of 125 r.p.m. Voyage results 
show a fuel consumption of the order of 0-375 Ib. per 
S.H.P. hour. At the November meetings of the 
Schiffbautechnische Gesellschaft, held in Berlin, Dr. 
B. Bleichen, the engineering director of the Hamburg- 
American Line, read an important paper, in which he 
summarised the performance of the ‘‘ Wuppertal ”’ 
and outlined the advantages of A.C. drive for main 
and auxiliary propelling machinery. Towards the 
end of 1937 the British Thomson-Houston Company, 
Ltd., of Rugby, evolved a new scheme for A.C. work- 
ing, which was specially adapted for high-speed oil 
engines and slow-running propellers, for use with 
ships, say, up to a shaft output of about 3000 §.H.P. 


Boiler Progress Abroad. 


On the Continent further progress with high- 
pressure forced circulation boilers was recorded in the 
year under review. In the Beardmore-built Italian 
liner ‘‘ Conte Rosso ”’ a high-pressure steam plant of 
5000 total S.H.P. output was added to the existing 
machinery. It comprises an arrangement of a 
Loeffler steam generator working with a pressure of 
1850 lb., delivering steam at a temperature of 
890 deg. Fah. to high-pressure turbines. At a meeting 
of the Institute of Marine Engineers, held in March, 
1937, Mr. S. McEwen, of the Mitchell Engineering 
Company, London, described the installation, and 
stated that the installation of one Loeffler boiler in 
the space of one single Scotch boiler had increased the 
steaming capacity of the whole boiler plant by 13-5 
per cent, the total power developed by about 30 per 








FiG. 16—-GERMAN LINER 


of 13 knots is needed. Two sister ships are under 
construction in Holland and will be completed in a 
few months’ time. 

In Holland a further triple-screw liner for the 
Netherland Steamship Company’s Far East service 
is the ‘‘ Nederland,” which is propelled with similar 
Sulzer engines, having twelve cylinders and a total 
machinery output of about 36,000 S.H.P. The 
** Stockholm,” which is being completed in Italy by 
the Cantieri Riuniti dell Adriatico at Monfalcone, has 
three main Sulzer engines with a total output of 
27,000 S.H.P. and a designed service speed of about 
19 knots. 

A good example of the modern motor liner with a 
geared drive is the “ Oslofjord,” now in course of 
completion at the Deschimag Yards, Bremen, which 
is being built for the Transatlantic service of the 
Norwegian-American Line. The engines consist of a 
twin-screw arrangement of four double-acting two- 
stroke M.A.N. oil engines coupled through gearing and 








“ WINDUK "’ 


cent., while the fuel consumption for the whole plant 
had been reduced by some 10 per cent. 

Important alterations were made during the year 
to the liner “ Athos IT,”’ belonging to the Messageries 
Maritimes. One cylindrical boiler of the original 
seven has been removed, and its place taken by a 
Velox steam generator with a designed output of 
87,620 lb. of steam at 720]b. pressure and 842 deg. 
Fah. total steam temperature. New high-pressure 
turbines and new low-pressure turbines have been 
built into the installation, and the total power 
developed has been increased from about 10,000 
S.H.P. to about 16,000 S.H.P. The performance 
resuits of the re-engined ship will be awaited with 
great interest. During the year several tests have 
been made with naval pattern Velox steam generators. 
In Germany a noteworthy ship of the year was the 
liner ‘‘ Winduk,” illustrated in Fig. 16, which was 
completed by Blohm and Voss, of Hamburg, for the 
express service of the German African Lines. The 
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ship is a sister to the “ Pretoria,’ which was com- 
missioned at the end of 1936, and she has a length 
of 578ft. with a beam of 72ft. and a measurement 
of 16,662 gross tons. Her propelling machinery is 
designed for a speed enabling her to cover the distance 
from Southampton to Cape Town in fifteen days. 
It comprises a twin-screw arrangement of geared 
turbines taking steam from two Benson steam 
generators with a designed working pressure of about 
1200 Ib. per square inch. A smaller Benson boiler 
working at about 360 1b. is provided for port use. 
The machinery has a designed output of 14,200 8.H.P. 
The auxiliary generating sets include two 550-kW 
turbo-dynamo sets and two 380-kW oil engine-driven 
sets. Like others of the latest Hapag liners, the 
propeller shafting runs in roller bearings. The size 
of the plant is small and the weight less than with a 
normal design. Fuel consumptions of less than 
0-6 1b. of, oil fuel per shaft horse-power-hour are 
claimed, and the ships have run very regularly 
throughout the year. Other boiler developments 
which were begun during the year included La Mont 
boilers with pulverised fuel in the ‘‘ Stassfurt ” 
and experiments with a new type of Schmidt- 
Hartmann high-pressure boiler. At present there 
seems to be a want of reliable information on the 
performance of the newer types of forced circulation 
boilers, and the hope may be expressed that a good 
paper may shortly be read before one of the leading 
international institutions dealing with this very 
important subject. 








SIXTY YEARS AGO. 


tn our issue of January 18th, 1878, we devoted one of 
our leading articles to the discussion of a question to which 
since that date we have frequently recurred—the adher- 
ence of British engineers to standards of design and work- 
manship which were unsuitable to the requirements of 
overseas customers. The text of our article was the fact 
that Baird and Co., the proprietors of the Baldwin Loco- 
motive Works, Philadelphia, had received a large order 
for engines for the Russian Government. That order, we 
said, would have been very welcome in this country, 
where we were not at the moment overwhelmed with work. 
The fact was, however, that the American locomotive 
carried everything before it, particularly in Canada and 
South America. Messrs. Baird had, indeed, a large 
export trade, whereas British engineers scarcely built a 
locomotive for use outside Great Britain, a few of our 
Colonies and India being excepted. We maintained that 
from the point of view of materials and workmanship the 
British locomotive was the best in the world, and that 
given a road as perfect as the engine in these respects, no 
better combination could be desired. But without such 
a road the British engine was not the best. Our modern 
express locomotive, four coupled on six wheels, was 
quite unsuitable for anything but straight and sound 
roads. Numerous attempts to use British engines had 
been made abroad, particularly in Canada, but they had 
invariably failed. They were found to be altogether too 
rigid to traverse with safety the bad and uneven roads 
characteristic of large stretches of railways in America 
and elsewhere. An American engine, we said, worked like 
a basket compared with an English engine. After a little 
hard service it became a very ramshackle affair, and when 
running it twisted and wandered and wriggled in a curious 
manner. Nevertheless, it could stay on a track on which 
a British engine would not run a mile without derailment. 
Nor did it break down. It could make very long runs at 
comparatively high speed, and despite its appearance it 
could be relied upon. Further, it cost much less to build 
than a British engine. We recommended our locomotive 
builders to study the design and construction of Messrs. 
Baird’s ‘‘ Consolidation’ class of goods engine. That 
type had ten wheels, eight of which were coupled. The 
rear and second pairs of driving wheels had flanged tires, 
while the front and main drivers had smooth tires. The 
leading pair of wheels or “ track feeler’’ were mounted 
on a truck provided with a swing bolster and radius bar. 
The total weight of the engine was 43 tons, of which 
39 tons were carried on the drivers. The weight on the 
drivers was distributed very evenly, and was about 5 tons 
per axle. It would, we thought, be very difficult to design 
an engine better fitted to accommodate itself to a bad 
road, and more suitable for the exercise of a great tractive 
effort. The engine was not a pretty one, and its workman- 
ship would fail to satisfy British eyes, but appearances 
did not count at all with its owners, whose only desire was 
to obtain cheap and serviceable engines which would be 
powerful enough to operate their heavy coal and other 
traffic. We urged British builders to take steps with the 
object of beating American engineers on their own ground. 
They could do it if they wished, and if they took care not 
to reject cheap materials and cheap methods of putting 
work together simply because such aan did not run with 
British ideas of mechanical fitness. 








LocomotivE Freep WaTER TREATMENT.—We have 
received a book dealing with locomotive feed water and 
its treatment from Alfloc, Ltd., an associated company 
of Imperial Chemical Industries, Ltd., Millbank, S.W.1. 
It is a practical guide to the application of modern treat- 
ment processes to locomotive feed water, and deals in 
detail with external treatment in a lime-soda-sodium 
aluminate softening plant and wayside treatment, using 
sodium aluminate in conjunction with certain other 
chemicals which depend on the type of water being used. 
The book gives sufficient relevant data to enable users to 
decide for themselves the best treatment and where to 
adopt it on their systems. In addition to the main 
problem of scale formation, corrosion and priming are 
dealt with in their relation to correct water treatment. 
Priming is discussed in connection with blowdown methods, 
and a continuous blowdown valve is described in detail. 
Some photographs are included and an appendix gives a list 
of the various water-treatment chemicals. 





Compressor Plant for Dartford-Purfleet 


Tunnel 


E recently had the opportunity to visit the site of 

the works now being carried out in connection 
with the construction of the Dartford—Purfleet tunnel 
under the Thames. The nature of this contract makes it 
difficult at this stage to provide any technical information, 
which will only become available when considerably 
further progress has been made. We observed, however, 
that the earthworks in connection with the approach 
road, which is to be of the duplicate variety, had been 
completed with the exception of the excavation necessary 
to make the final gradient leading down to the tunnel 
portal, a work not likely to be undertaken until the con- 





Works. 


converter set providing current for lighting, &c., at 100 
volts, and two Consolidated Pneumatic twin-cylinder, 
vertical compressors, each with a capacity of 370 cubic 
feet of free air per minute. They are driven by 90 H.P. 
motors and deliver air at 150 lb. per square inch pressure 
for the operation of pneumatic tools and similar machinery. 
For the supply of compressed air to the workings there 
are a Bernard Holland rotary 520 cubic feet and 40 lb. 
per square inch, 77 H.P., an Ingersoll Rand single-cylinder, 
horizontal, 955 cubic feet and 20lb., 100 H.P., and an 
Atlas Diesel single-cylinder, horizontal, 635 cubic feet 
and 251b., 70 H.P. This plant was taken from the stock 
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Fic. 1—AiR LOCKS AND 


struction of the tunnel is considerably further advanced. 
The work now being carried out is that of driving a pilot 
tunnel under the Thames from vertical shafts sunk on 
each side of the river. An accompanying engraving 
shows the air locks and appurtenant surface plant. 
Some difficulty, as was anticipated, has been encountered 
owing to the character of the strata that has to be 
penetrated. It has, of course, been necessary to work 
under compressed air, and owing to the porous and faulty 
nature of the strata large quantities of air have been 
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required to maintain the necessary pressures. At one 
stage of the work recently pressures up to 301b. per 
square inch were required. 

Before entering upon a description of the compressing 
plant that Charles Brand and Sons, Ltd., the contractors, 
have obtained specially for the job in hand, it may be worth 
while mentioning shortly the various other machinery 
installed. The power-houses on the Dartford side may be 
taken as an example. Electric power is obtained directly 
from the grid at 11,000 volts and transformed down to 440 
volts. In the smaller of the two houses the electric leads are 
carried to a small switchboard controlling the activities 
of motors driving various machinery. There is a rotary 





OTHER SURFACE PLANT 


normally held by the contractor. The second power- 
house contains the oil-engine-driven compressors obtained 
from Robey and Co., Ltd., specially for this tunnel 
contract, and with which this article is mainly concerned. 

This plant is identical on each side of the river, and half- 
tone engravings herewith and on page 82 show that on the 
Purfleet bank. It consists of two 1000 cubic feet per minute 
horizontal vis-d-vis compressor sets in which two com- 
pressor cylinders are opposed to two engine cylinders, and 
two vis-a-vis, two-cylinder, compressor sets for 2000 cubic 
feet per minute, driven by four-cylinder vis-a-vis oil 
engines. In addition, there are two small belt-driven 
compressors operated by 2 H.P. petrol engines for charging 
air receivers. The compressors deliver against any pressure 
between 101b. and 50lb. per square inch, the latter 
being amply high enough to meet all requirements on the 
site. 

COMPRESSORS. 


In our issue of July 3lst, 1931,. we described and 
illustrated a range of oil-engine-driven compressors that 
Robey and Co., Ltd., of Lincoln, had then recently 
introduced. The compressor cylinders were arranged 
opposed to the oil engine cylinders, and single and twin- 
cylinder arrangements were under manufacture. Since 
that date the design has been further developed and 
vis-a-vis oil engines up to eight cylinders and separate 
vis-a-vis compressors are now manufactured. On page 86 
drawings are reproduced illustrating the design of such 
units. The first is a longitudinal section through a 
compressor similar to the 2000 cubic feet machines supplied 
for the tunnel contract. The original compressors were 
single-acting only, and are still made, but the later 
designs, like the one under discussion, are double-acting. 
The change hzs necessitated the use of a crosshead. 
This design has the advantage of keeping the air oil- 
free—a matter of very considerable importance in 
this instance. Those who recall the earlier design 
will observe that the plate valves are now situated in the 
cylinder heads instead of radially. Cooling of the heads 
is effected by passing water through passages in the cover 
opposite the valves and the cylinder walls are also water 
cooled. Both connecting-rods are connected to the same 
crank pin, and an ingenious patented design permits them 
to be set almost in line. The base of each rod bears against 
only two-thirds of the width of the crank pin. The 
bearing cap enwraps only one-third of the width. The 
remaining two-thirds alongside this bearing cap is covered 
by the base of the other connecting-rod whose bearing 
cap again is only one-third of the width of the pin and 
lies alongside the base of the first rod. This construction 
is particularly suitable for a vis-a-vis oil engine as the 
largest bearing area is placed where it is most needed to 
stand the stresses. The drawing, Fig. 2, shows the 
arrangement of similar type adopted when an engine 
cylinder is opposed by a compressor cylinder. As there 
is relative angular motion between the two rods their 
bases are not made fully semi-circular, and in the space 
A, as shown on the drawing, the surface of the crank pin 
is exposed. This is not, of course, disadvantageous in a 
totally enclosed engine. 


PRESSURE REGULATING VALVE. 


The compressors draw air through pressure regulating 
valves which are shown in section in Fig. 3. The main 
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valve, it will be seen, is of the ordinary balanced variety. 
Its movements are controlled by a pilot valve A, the 
setting of which can be varied at will by the use of the small 
hand wheel. Pressure air from the delivery side of the 
compressor is used to operate the valve. It is admitted 
through the inlet passage B and acts upon the end of the 
pilot valve plunger. When a pressure predetermined by 
the setting of the springs has been reached, the plunger 
is forced back and the cone valve C lifts off its seat. 
Pressure air then finds the way open to the space D under 
the main valve, which is, in consequence, lifted, reducing 
the flow of air to the compressor cylinders. When the 
delivery pressure falls again the pilot valve plunger 
returns, closing the admission port to the space D. Air 
from this space is exhausted through a passage, not shown 
on the drawing, to the annular groove E, and thence to 
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FiG. 3-AIR PRESSURE REGULATING VALVE 


atmosphere through the outlet F. When the pilot valve 
is forced back this outlet is blocked as the skirt of the 
plunger seats beyond the groove. In practice control 
becomes very sensitive and the pilot valve “ floats” 
between its two limiting positions. Two springs are 
provided so that this sensitivity can be maintained over 
the whole pressure range from 10 lb. to 50 Ib. per square 
inch. A single spring suitable for 50 lb. would be too 
stiff to act satisfactorily at the lower pressures, and 
the arrangement is such that only the lighter of the two 
springs is in action at these pressures. 
Ou. ENGINEs. 

A longitudinal section through one of the four-cylinder 

oil engines driving the 2000 cubic foot compressors is 


shown by the second drawing on page 86. The general 
design .is similar to that of the compressors. Most of 
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Fic. 4—PART SECTION THROUGH CRANKSHAFT 


the mechanism required for operating valves, fuel pumps, 
&c., is as indicated by the next drawing on the same page, 
arranged on the front of the engine. It is enclosed behind 
covers which give easy access to any parts which may 


need adjustment. The crankshaft A drives a chain 
sprocket wheel B through helical gearing—-see also 
Fig. 4. Chains from this sprocket wheel drive the cam 


shafts C, which pass underneath the two cylinders at 
each end. The valves, as can be seen in the general 
section, are placed one immediately above the other in 
the cylinder head. Rocking levers work the exhaust 
valves directly from the cam shaft, while the inlet valves 
are operated through push-rods. Adjustment of the 
tension of the cam shaft driving chains is effected by 
altering the positions of the jockey wheels D by means 
of sector rack mechanisms. 





The fuel pumps H are operated from a fuel pump cam 
shaft E running along the front of the engine. This shaft 
is driven by bevel gearing from the crankshaft, and it 
is connected by small bevels to a vertical shaft F which 
operates the governor G. Two fuel pumps H are arranged 
near the ends of the cam shaft. They are of the variable 
stroke type, are manufactured by Robey and Co., Ltd., 
and were described in our issue of July 31st, 1931, to which 
reference has already been made. They are operated by 
cams on the cam shaft through levers pivoted in cups 
at the inner ends. Between the flat top face of each 
lever and the operating sleeve of the pump there is 
interposed a roller, the position of which is controlled by 
the governor. The closer this roller approaches the fulerum 
of the lever, the less is the length of stroke of the pump 
plunger. Above each pump there is a distributor J, 
Fig. 4, operated by an excentric and rod from the cam 
shaft. It directs the fuel delivered by the pump alternately 
to the two cylinders served by the pump. In order that 
the fuel delivery pipes shall all be as nearly as possible 
the same length, each pump serves the rear cylinder at 
its own end and the front cylinder at the other end. The 
fuel pump cam shaft is made in two parts connected by a 
coupling to enable separate adjustments of the timing 
of the two pumps to be carried out. The governor is 
connected to the fuel pump rollers by the shafts K and 
vertical levers. A tachometer is driven from one end of 
the cam shaft and a lubricator from the other. The 
long levers L are used for priming the fuel pumps at starting. 


Arr STARTING CONTROLS. 


The engine is controlled from the single lever M, which 
has three positions corresponding to “ start,” “stop,” 


Y 











A\ Half Comp. ‘Full On’ 
Half Comp. ‘On’ / 
Half Comp. ‘Off 
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Fic. 5—-HALF COMPRESSION CONTROL MECHANISM 


and “run.” In the “ start’ position the exhaust valves 
are lifted for the greater part of the compression stroke, 
the supply of fuel is stopped, and the air starting valves 
are put into operation. Compressed air is admitted to 
all cylinders. A link N (Fig. 4) connects the lever to the 
governor control rod K and in the “ start” position the 
fuel pump rollers are held right back so that the pump 
has no stroke. In the “run” position the governor is 
left free to operate the rollers. A gear operated by the 
lever meshes with a rack and moves the links P which 
cause shafts R lying parallel to the valve cam shafts to 
rotate. A detail drawing in the bottom right-hand corner 
of page 86 indicates how the angular position of this 
shaft determines whether the air starting valves S shall 





be in operation or not. The valves are operated by cams 


ends of the cam shafts are connected in parallel and deliver 
through “ Autoklean” strainers and non-return valves 
into a common lubrication main running across the back 
of the engine. Thence the supply pipe is brought across 
within the crank case with branches serving the main 
bearings and, through the drilled crankshaft and connect- 
ing-rods, the big and small ends. At the front of the engine 
the pipe bifurcates, each branch serving, first, all the 
bearings of the fuel pump cam shaft and later the bearings 
of the valve cam shafts. A branch also lubricates the 
chain sprocket gear. The engine sump is of the dry 
variety. All oil drains from it and from the other units 
to a tank arranged in a pit beneath the engine. Here 
sludge and impurities settle out before the oil overflows 
baffles and passes through filters to side tanks from which 
the oil is drawn by the lubrication pumps. The arrange- 
ment, it will be observed, is such that no untoward 
results would follow upon the failure of one of the pumps, 
since each is capable alone of maintaining the necessary 
delivery pressure. The cylinder walls are separately 














Fic. 6—OlIL. ENGINE CYLINDER HEADS 


lubricated from the sight feed lubricator driven from the 
end of the fuel pump cam shaft. All small pins, joints, and 
working levers are also force lubricated. . 


OrHEeR Detans. 


Cooling water is supplied under separate control to 
each cylinder head and cylinder jacket, and the outlet 
from each is visible so that any failure would be imme- 
diately obvious. Air is drawn in from the atmosphere 
directly into the cylinders through strainers. The exhaust 
is carried out by pipes under floor level to silencers outside 
the building. 

When compressed air is used in tunnelling work it is 














FIG. 7—COMPRESSED AIR PIPING 


on the cam shaft. Another drawing, Fig. 5, shows how the 
exhaust valves are operated to come on to half-com- 
pression by a similar mechanism. The half-compression 
cams are arranged alongside the exhaust cams, and 
the movement of the shaft R alters the angular position 
of the arm, bringing it closer to the cam and thereby 
causing the exhaust valve to come under the control of 
that cam. 


LUBRICATION. 


All the moving parts are force lubricated. ‘lwo gear 
pumps with separate suction pipes driven from the rear 








OUTSIDE COMPRESSOR HOUSES 


necessary for the comfort and efticiency of the men 
working below ground that it shall be cool and free from 
oil. At the Dartford works, the delivery pipes from all 
compressors are led to a cooling tank, through the tubes 
of which cooling water is pumped and then to a cleaning 
tank in which the oil is removed before delivery to the 
workings. The arrangement of the piping outside the 
compressor houses is shown in an accompanying haif-tone 
engraving. 

The design of the 1000 cubic foot machines is similar 
to those described, with the obvious modifications 
necessary when a compressor cylinder is vis-d-vis to an 
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engine cylinder. The following table gives some general 
particulars :— 
Particulars of Oil-engine-driven Compressors. 
1000ft. Straight Line Sets. 


Oil cylinders : Number 2 
Diameter 13}in. 
Air cylinders: Number ... 2 
Diameter Llin, 
Stroke ster Bere eha(br’ , 24in. 
Revolutions per minute . : 230 


10 to 50 


Delivery pressure, Ib. per square inch 
ah le 20ft. 9in. 


Overall: Length 


Width oe ae 11ft. 
Height to top of fly-wheel 6ft. Yin. 
2000ft. Sets. 
Oil engine cylinders: Number... . sty 
Diameter 13}in 
Stroke aie 22in. 
Overall length 17ft. 3in 
Overall width ; . Oft. Zin. 
Compressor cylinders: Number... 2 
Diameter .. . 119i. 
Stroke l4in 
Overall length 18ft. 
Overall width ... ... ... 4ft. 6in. 
Height to top of fly-wheel ... 7ft. 3in. 
Revolutions per minute : 275 








A 30-Metre Locomotive Turntable. 





DuRinG recent years the increasing weight and length of 
locomotives and the economic necessity of rapid turning 
round has revealed certain disadvantages in the centre 
balance type of turntable. In order to obtain balance this 
type requires a considerably larger diameter than the 
wheel base of the engine accommodated. To get this 





These tables are set in pits 30-5 m. in diameter and have 
a depth of 4ft. ljin, from rail to rail at the side and 
4ft. 10}in. from rail to base of the centre column in the 
centre. Designed for a working load equivalent to 
330 tons distributed, they have been tested with a distri- 
buted load of 412 tons, Each consists of two continuous 
main girders, rigidly braced and supported on a centre 
pivot and a cross girder at each end. Each of the cross 
girders is carried on two articulated bogies, each of which 
runs on two rollers. The table is turned by driving both 
wheels in one of the bogies. The two main girders are of 
the single web plate type, 3ft. 3in. deep, with extra rein- 
forcing flange plates in the bays between the centre and 
either end. The girders are secured together by full- 
depth plate diaphragms and the whole given transverse 
rigidity by horizontal angle bracing at top and bottom 
between the flanges of the girders. Cross girders are built 
between the main girders at the centre to take the suspen- 
sion bolts from the centre cap. The main girders are cut 
down and strongly reinforced at each end to take the cross 
girders, on which are the pivots for the outer wheel 
bogies. Cantilever angle brackets are fitted on each side 
of the main girders at the diaphragms and carry 3in. thick 
timber platforms. 5ft. 3in. wide. Between the rails is fitted 
a chequer plate platform with cambered plate to ensure 
proper drainage. 

At each end of the table a rectangular section locking 
bolt is arranged on the centre line of the table to engage with 
pockets in the side of the pit at each running-on position. 
A single lever near the driving gear controls the locking 
bolts. Built-up steel girders are built into the pit side at 
each running on position and on them are mounted the end 
chairs of the leading-on rails. The pockets for the locking 
bolts are built into these steel girders. 

The centre about which the table pivots is supported 
on a cast steel column and consists of a double row ball 
thrust race housed in a heavy steel retainer on which the 





and has pressure grease lubrication. Each of the four 
bogies pivots on a cast steel bearing bolted to the cross 
girders and set in a position radial to the centre of the 
table, The bogies are single-piece cast steel frames with 
axle bearings of the self-aligning double-row ball type. 
The 8ft, 4in. outer track wheels are cast steel centres with 
shrunk-on tires of chrome steel and into them are pressed 
high-carbon steel axles. On each wheel of the driving 
bogie a steel bevel wheel is spigoted and bolted. This 
bevel wheel is driven by a bevel pinion keyed to the driving 
shaft which passes through and is carried in the hollow 
trunnions of the bogie casting. The face angle of the 
driving bevels is less than 1 deg. and to ensure smooth ° 
running the teeth have been accurately generated from 
solid blanks. The bevel pinion shaft also carries a bevel 
drive for the hand gear and it extends to the worm gear-box 
for the electric drive. A clutch incorporated between the 
bevel and the worm gear-box enables the hand or electric 
drive to be engaged. 

The hand gear drive is transmitted by a shaft and bevel 
gears to a winch standard with two removable crank 
handles. We are informed that when the table was being 
tested four men turned it with a load of 412 tons without 
any undue exertion. The specified turning speed by hand 
is half a revolution in 44 minutes with the table carrying 
a working load. 

Electric operation is effected by a 20 H.P. motor acting 
through an overdriven worm box to the bevel pinion shaft. 
With the electric drive in use the turntable makes half a 
revolution in one minute. 

An extension to the rear end of the driving motor shaft 
is fitted with a brake—which is operated by a pedal in 
the cabin—and the electric inching gear. As may be seen 
in our drawing, this inching gear comprises a bevel wheel 
and a clutch which is geared through a vertical shaft to 
the hand control wheel. Using this inching gear in con- 
junction with the electric drive, one man can complete 








balance before turning, time is lost in inching the engine 
backwards and forwards, and further time is lost in blocking 
up the ends for the engine to run on and off the table. 

These disadvantages have been overcome by the intro- 
duction of the three-point support turntables, a number of 
which have been installed in this country and abroad. 
In this design the load is distributed between the centre 
pivot and- two sets of outer track wheels. This distri- 
bution of the ioad enables the tables to handle locomotives 
with wheel bases within a few inches of their diameter, 
regardless of balance. They are turned by either a hand 
or a power gear, which drives one of the track wheels. In 
order to obtain sufficient adhesion at the driving end for 
all conditions of loading, the main girders are usually 
articulated or otherwise flexibly jointed at the centre. 

Some years ago Mr. Mundt, an engineer of the Dutch 
State Railways, introduced a three-point support table 
which had continuous main girders. These girders are so 
designed that when the table is loaded at one end only 
sufficient adhesion load for turning is imparted to the track 
wheels at the other end. In -this form of construction, 
when the table is under a balanced load, five-eighths of the 
weight is supported by the central pivot and the remainder 
is evenly distributed between the two outer sets of track 
wheels. With an articulated three-point .support table 
similarly loaded half the weight is carried by the 
central pivot and one-quarter by each of the two sets 
of track wheels. The distribution of the load on the 
Mundt type of table makes it easy to turn and little 
wear takes place onthe outer track wheels and rails. 
The main girders are continuous beams, but the desired 
distribution of load between the centre and ends is 
obtained by varying the section of the girders so that the 
deflections and points of contraflexure are such as to 
ensure the proper loads being on all three points of 
support under all loading conditions. 

The fact that the Mundt turntable always has a load 
on all three points of support eliminates any impact on 
the table when a locomotive runs on or off. Furthermore, 
it does not require such a deep pit as the centre balanced 
type and the distribution of the load enables the use of 
much smaller foundations. 

The sole manufacturing and selling rights of the Mundt 
turntable, both in this country and many others, have been 
acquired by Ransomes and Rapier, Ltd., of Ipswich. As 
a Supplement this week we reproduce a drawing of one of 
eight 30m. Rapier Mundt tables supplied to the Chinese 
Government, one of which is also illustrated herewith. 








70-FoOOT RAPIER-MUNDT TURNTABLE AT YORK 


main steel cap is mounted. The cap is articulated to 
ensure even distribution of load on the ball race and is 
connected to the main structure by eight suspension bolts 
which allow centre height adjustments to be made to 
correct settling or other foundation irregularities. The 
ball race is protected against the ingress of dust or water 





30 - METRE 





TURNTABLE ASSEMBLED FOR 








the final lining up of the tracks before setting the table 
locking bolts. 

The controls are grouped together in a sheet steel cabin 
and comprise the crank handle standard, selector clutch 
lever for hand or electric drive, locking bolt lever, con- 
troller, cireuit breaker, inching gear hand wheel, and 
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clutch lever. In order to reduce the risk of damage likely 
to be caused by careless handling, a series of automatic 
interlocks has been arranged in a locking box to which the 
controller spindle and various levers are led. As a result 
of these interlocks the motor cannot be started until the 
locking 6olts have been withdrawn and the locking bolts 
cannot be shot home whilst the motor is running; the 
motor cannot be started when the inching gear clutch is 
engaged and the clutch cannot be whilst the 
motor is running; and the foot brake cannot be applied 





DRIVING BOGIE AND CONTROL GEAR FOR LOCOMOTIVE TURNTABLE 


until the controller is at neutral. The change over from 
electric to hand drive can be made with the table in any 
position. 

The motor is a 20 H.P. at 580 r.p.m. totally enclosed 
slip-ring induction reversing, one-hour rated, unit, built 
for a 380 volts, three-phase, 50 cycles supply. Its windings 
have been specially impregnated for working in China. 

The control gear, shown above, consists of a totally 
enclosed vertical drum type air break reversing controller 
with seven notches in each direction and auxiliary contacts 
for interlocking with circuit breaker in “ off” position. An 
enclosed iron-clad, free handle, oil immersed, triple-pole 
circuit breaker with overload and no-volt releases is fitted. 
A separate protected type resistance is fitted in the house 
near the controller. The current is taken on to the table 
by an overhead cable connected to an enclosed slip-ring 
gear mounted over the centre of the table on a steel arch 
built up from the table and around the loading gauge 
clearance line. A steel pole with back stay is mounted at 
the side of the pit and a steel wire rope to which a cable is 
attached by insulated suspenders is stretched between the 
pole and the collector arch on the table. Even tension is 
maintained by weighting the end of the wire rope which 
passes over a pulley at the top of the steel pole. An iron- 
clad triple-pole main isolating switch is fitted on the pole. 

The outer track rails consist of twelve lengths of 100 lb. 
per yard flat-bottom rail, accurately curved to make up a 
complete circle of 93ft. 6in. diameter with proper expan- 
sion gaps and diagonally cut joints to avoid impact from 
the wheels. The rails, which are machined on the head 
and fish-plated together, are mounted in the pit on cast 
iron chairs to which they are clipped. The chairs are fixed 
down to the concrete foundation, care being taken to 
ensure a level setting of the complete rail ring before 
grouting up. 

As previously stated a number of Mundt type turn- 
tables are now in service on the railways of this country, 
and we illustrate on page 88 one of the 70ft. diameter, 
electrically operated type, which has been installed by 
the London and North-Eastern Railway Company at York. 








A New Pressure Meter. 


THE accompanying illustration shows a new type of 
pressure meter which is being manufactured by the 
Statimeter Company, Ltd., Central Buildings, 41, North 
John-street, Liverpool, 2: As may be seen it is exceedingly 
simple in construction and comprises a recording dial 
and an indicator in three main parts. An annular rubber 
bag, filled with glycerine, is held between two cup-shaped 
casings. One of these casings slides freely in the other. 
By means of a capillary tube the liquid in the rubber ring 
is connected to a Bourdon type gauge and transmits to 
the gauge any change of pressure exerted upon the ring 
by movement of the casings. The fact that the liquid is 
practically incompressible and that it is hermetically 
sealed in the rubber ring, ensures that the slightest varia- 
tion in pressure on the casings is instantly shown upon 
the gauge. The centre hole of the casings can be made to 
any size suitable for mounting on the shaft carrying the 
load to be indicated. The two casings are designed to 
eliminate wall friction and hold the annular bag in such 
a way that it cannot be cut or jammed. 

The “ Statimeter”’ can be used either as a dynamo- 
meter or a weighing unit, and is just over lin. thick and 
about 5in. in diameter. Although the gauge and 
“Statimeter”’ are normally combined in one unit, the 








components can be separated and placed any distance 
apart by the provision of a capillary tube of the desired 
length. 

Amongst its many applications the new meter has been 
successfully used for ee the pressure on rolls used 
in a number of industries. ith its use rolls, it is claimed, 
may be set absolutely parallel with a uniform pressure 
exerted at either end, and the gauge instantly indicates 
any variation in the quality of the material being rolled 
or any irregular operation. The ‘‘ Statimeter”’ can also 


be employed in a compact form of crane weigher. In 
this application the meter is incorporated between the 
sling eye and the load hook, and the capillary tube 
connects it to a weight indicator. We are informed that 
the new pressure meter has been successfully applied 

















PRESSURE METER 


in a wide variety of industries where mechanical pressures 
are employed, and that new uses for it are still being 
discovered. 








A Heavy Welding Job. 


THE value of autogenous welding in repair work is well 
exemplified in a case illustrated herewith, which is claimed 
to be one of the heaviest ever executed. It is that of the 
head of an extruding press, and was carried out by 
Barimar, Ltd., of 14-18, Lamb’s Conduit-street, London, 
W.C.1. The circumstances were as follows : 

A few months ago ominous cracks appeared in the head 
of a hydraulic press belonging to one of the largest firms of 
cable manufacturers in this country. The situation became 
one of extreme urgency when, a few days later the head 
of a second press belonging to the same firm split in two. 
The weight of each head is nearly 15 tons, the dimensions 
being 6ft. by 6ft. by 3ft. 6in. They are of box section and 
the cracks and fractures were through metal varying in 
thickness from 3in. to 5in. This dual breakdown imme- 
diately held up the production of the largest high-tension 
cables, for which one contract alone was valued at £250,000. 

Barimar’s reported that they could make a satisfactory 
repair of both heads, and it was decided to put the work in 
hand at once upon the site. Work was first started upon 
the cracked head, and this proceeded continuously by 
day and night shifts, as a result of which the first head 
was soundly repaired and ready for service once more in a 
remarkably short space of time. The repair was carried 
out without taking the head off the press. Before the first 
repair was completed, work was started on the head 
which had split in two, and here again night and day 
shifts were employed. This repair, like the first, has 





proved to be entirely successful, and it is of interest to 


observe that more than a ton of welding material was used 
in the work. 

In addition to showing a substantial saving on the cost 
of new parts, the speed with which these repairs were 
completed was of great financial value to the owners, 
because it enabled them to fulfil important contracts 








BROKEN AND REPAIRED PRESS HEAD 


within the allotted time, whereas a delay of many weeks 
would have ensued had it been necessary to have pro- 
cured new heads. 








A Superimposed Light Railway 
Switch. 


THE idea of a superimposed switch to provide turn- 
outs on contractors’ light railways is not altogether novel. 
but the one illustrated herewith has a distinction. It is 
supplied by M.E. Engineering, Ltd., of 457, Finchley-road, 
London, N.W.3, and is made of a single pressing of sheet 
steel. The outstanding feature is that the switch can be 
used for a right or left-hand turn, as shown in the illus- 

















REVERSIBLE SUPERIMPOSED SWITCH 


trations. The only operation necessary for the change is 
to turn the appliance end for end. The rise in going over 
the ramp is little more than lin., and wagons can also be 
run straight through. The switch is made for gauges 
from l6in. to 34in. 








A Large Armour Plate Planing 
Machine. 


Durine the past few months Craven Brothers (Man- 
chester), Ltd., of Reddish, Stockport, have delivered 
from their works three large armour plate planing machines 
to plane work up to 16ft. in width and 8ft. in height. 
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Two of the machines, one to plane lengths up to 40ft. 
and the other to plane lengths up to 34ft., have been 
supplied to Wm. Beardmore and Co., Ltd. The third 
machine, to plane lengths up to 36ft., has been supplied 
to Thomas Firth and John Brown, Ltd. The makers 
state that the machines are probably the largest of their 
type ever built in this country. We illustrate one of them 
above. 

The machine, it will be noted, is provided with four 
tool-boxes' on the cross slide and a side tool-box on each 
upright. It is driven by the “ Lancashire’’ patented 
planer equipment, and separate auxiliary motors are used 
for driving the feed and quick traverse mechanism and 
for raising and lowering the cross slide. The main drive 
is by twin motors, each of 75 H.P. The four tool-boxes 
on the cross slide are arranged to swivel and have self- 
acting feeds in the horizontal and vertical directions. 
The front slide is a steel casting, and the saddle slides on 
square section ways. The cross slide is provided with two 
screws for the horizontal feed and traverse, and two 
shafts for operating the feed to the vertical tool-box 
slides. Two tool-boxes are connected to each screw and 
shaft, and the arrangement is such that the tool-boxes 
operate in pairs in so far as feed and quick traverse 
movements are concerned. A cam shaft is provided in 
the cross slide for each pair of tool-boxes to engage and 
disengage the vertical feed drive for adjustment purposes. 
The nut on each tool-box is designed to enable any box 
to be disengaged from the screw when not in use. Each 
pair of tool-boxes can be fed or quickly traversed inde- 
pendently or simultaneously in the same or opposite 
directions. 

The tool-boxes on the uprights are similar in design 
to the cross slide tool-boxes, but they are provided with 
automatic feed in the vertical direction only. The 
horizontal feed is applied by hand motion. The side tool- 
boxes are balanced, the cast iron counterpoise being 
enclosed. All the tool heads are fitted with adjustable 
taper strips for taking up wear. The cross slide is of box 
section and is raised and lowered upon the uprights by 
power through two vertical screws provided with ball 
thrust bearings. The power is obtained from a 15 H.P. 
motor mounted on top of the machine. 

The table is driven by two bull wheels gearing with 
two steel racks fastened to the underside of the table. 
The table gearing is of steel. Keys are eliminated wherever 
possible and the shafts carrying the gears are supported 
in long trunnion bearings carried in the bed. The racks, 
bull wheels, and pinions have helical teeth, the spirals 
being of opposite hand on the two bull wheels. End play 
is provided in the bull pinions to allow of each train of 
gears to take its share of the load despite any slight 
irregularity of pitch in the teeth of the two racks. The 
driving gear is so arranged as to provide a high range 
and a low range of table speeds. On the high range the 


cutting speed is from 15ft. to 37ft. per minute, and 
the return speed from 15ft. to 75ft. per minute. 


On the 


low range the cutting speed is 10ft. to 25ft. per minute, 
and the return speed 10ft. to 50ft. per minute. 

The stroke is set and the reversal of the table controlled 
by knockers which are adjustable in a groove machined in 
the side of the table. A safety switch is provided to cut 
off the main current in the event of the table overrunning 
its set stroke, and the switch is also operated by the table 
knockers. 

The machine is fitted with an independent power feed 
and quick traverse motion which is driven by a separate 
10 H.P. continuously running motor, operating through 
a magnetic clutch controlled by switches arranged in the 
reversing mechanism. By means of this gear the feed 
of the tool-boxts in any automatic motion can be varied 
over a wide range from a fine feed to a broad finishing 
cut with suitable intermediate rates. All motions can 
be reversed and all feed motions can be instantly thrown 
out of gear without stopping the machine. The amount 
of feed is independent of the speed or the amount of table 
travel, and is always uniform at any given rate. 

The bed is of box section and is twice the length of 
the maximum stroke, so that the table is fully supported 
at all positions. It has a continuous plated top and is 
strengthened in the centre portion where the driving 
gears are situated. Four flat sliding ways are provided 
for the table. The bed is made in six pieces with one 
longitudinal and two transverse joints. The sections are 
bolted together. The table has four flat sliding surfaces 
and is made in four sections with one longitudinal joint 
and one transverse joint. The sections are bolted together 
and longitudinal tee-slots and dog holes are provided in 
the upper surface. The uprights are box castings, keyed 
and bolted to the bed and tied together at the top by a 
heavy cross beam. The cross slide, when clamped in 
position, forms an additional tie between the uprights. 

The sliding ways in the bed are lubricated by rollers 
and automatic lubrication provided for the main 
driving gear. All other bearings on the machine are 
lubricated by means of “‘ one shot ’’ pumps, except where 
this is impracticable, and in such cases oiling nipples 
are fitted for use with an oil gun. Limit switches are 
provided to limit the travel of the cross slide upon the 
uprights and also the travel of the tool-boxes. These 
switches are of the self-resetting type. Pendant push 
buttons are provided on each side of the machine with 
‘start’ and “stop” buttons for the main motor, and 
 feed-on,”’ “‘ feed-off,”” and ‘‘ power traverse’ buttons 
for the tool-boxes. 
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MARINE STEAM TURBINE DESIGN. 


In a paper read before the Institute of Marine Engineers 
on January llth, Mr. 8. 8. Cook, F.R.S., dealt with the 
design of modern marine steam turbines. In emphasising 
the difference between turbines for industrial 





essential 


use and those for marine service, he stated that these 
included the use of mechanical gearing, the subdivision 
of the turbines into several cylinders, the important 
weight factor, and differences in the arrangement of dummy 
pistons and in the equalising connections to the spaces 
behind them. Other important requirements included the 
necessity to run over a wide range of speeds in both diree- 
tions. This factor meant that an astern turbine had to be 
provided and critical speeds avoided. The influence of 
these various factors on the design was illustrated and dis- 
cussed in the paper. Dealing with the choice of initial 
temperature and pressure, Mr. Cook stated that for 
highest economy it was necessary to use both high pres- 
sures and high temperatures, and that for large liners 
with high powers, pressures as high as 1000 Ib. per square 
inch, with as high a temperature as the superheater tubes 
would permit, had from the point of view of theory been 
shown to be advantageous, while with reheating there 
was a still further gain in economy at still higher pressures. 
In marine practice, however, conservative views more 
often prevailed, and in this country at least critical pres- 
sures had not risen higher than the 500 Ib. to 550 lb. used 
in the “King George V” and H.M.S. ‘ Acheron.” 
Generally speaking, it was not advisable to exceed about 
750 deg. Fah. for the temperature of the steam at the 
turbines, unless special material was employed for the 
last passes of the superheater. The paper included a 
concrete example of a modern installation of geared steam 
turbines of 24,000 S.H.P., special reference being made to 
constructional considerations. A diagram given in the 
paper served to demonstrate the good steam con- 
sumption with a twin-screw all-reaction installation of 
24,000 S.H.P. output, it being shown that between half 
to full power a fairly flat steam consumption curve of a 
distinctly economical character could be obtained. 








Gas DetectinG Retays.—In the article on “‘ Electrical 
Engineering in 1937,” appearing in our issue of January 
14th, it was stated that British-made gas detecting relays 
for transformers did not become available until last year. 
The Hackbridge Electric Construction Company points 
out, however, that it began the manufacture of a patented 
relay of this kind two years ago. It was fully described 
in our issue of November 6th, 1936. 

WireELess Beacons anp Licursuips.—A report has 
been submitted to the Board of Trade by the committee 
composed of representatives of Trinity House, the 
Chamber of Shipping, and the Liverpool Steam Ship 
Owners’ Association, which was set up in March, 1937, 
to consider wireless beacons and lightships. The committee 
has found that no material changes were nevessary to 
the Trinity House light services around the coast. It is 
stated that although navigators appreciate the extra 
help of wireless aids, they are opposed to the removai ot 
any lightships. 
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The Treatment and Disposal of 
Trade Waste Waters.* 


By A. PARKER, D.Sc., M.I. Chem. E. 


INTRODUCTION. 


Numerous industrial and manufacturing processes 
of a chemical or chemical engineering nature give rise 
to waste waters which cannot be discharged in relatively 
large quantities, except after preliminary treatment, 
into rivers and streams without causing undue pollution. 
Satisfactory methods of treatment and disposal of the 
wastes at little or no cost to the factory are not always 
easily found, and the problems to be solved frequently 
require the knowledge and experience of the biologist, 
the chemist, the engineer, and the chemical engineer. 
ene in which polluting waste waters are produced 
include : 


(1) Coal mining and coal washing. 

(2) The manufacture of coal gas and other fuel gases, 
and the manufacture of coke in by-product ovens. 

(3) Tin, lead, and zine mining. 

(4) China clay works. 

(5) Stone quarrying and polishing. 

(6) Galvanising, tin-plating, and wire drawing. 

(7) Various branches of the textile trades, such as 
cotton bleaching and dyeing and calico printing, wool 
scouring and dyeing, manufacture and dyeing of artificial 
silk, retting and bleaching of flax, jute and hemp. 

(8) Paper works of various kinds. 

(9) Tanning, leather dressing, and fellmongering. 

(10) Grain washing, malting, brewing, and distilling. 

(11) Beet-sugar manufacture, and the production of 
yeast, alcohol and solvents from molasses. 

(12) Dairies, creameries, and cheese and butter factories. 

(13) Manufacture of glue, size, and gelatine. 

(14) Alkali manufacture and other chemical trades. 


_ This list is by no means complete, but it serves to 
indicate the very large number of industrial processes 
in which problems of treatment and disposal of polluting 
waste waters have to be considered. 


IMPORTANCE OF PREVENTION OF PoLLUTION OF WATER 
SUPPLIES. 


It is not always appreciated to what extent the health 
of the people and the prosperity of this country are 
dependent on ample and inexpensive supplies of water 
of high chemical and bacteriological quality. In Great 
Britain, from 35 to 40 millions of the total population 
of about 45 millions receive piped supplies of water 
from undertakings controlled by local authorities, joint 
boards, statutory and non-statutory companies. The 
total volume of water supplied by these undertakings is 
between 1000 million and 1500 million gallons per day. 
Of this quantity nearly 1000 million gallons, equivalent 
to about 25 gallons per day per head of the population 
in the areas of supply, are used for domestic purposes ; 
the remainder is used for various industrial purposes. 
Surface water—from rivers, streams and springs— 
is the principal source of supply in Great Britain. Many 
of the surface supplies are obtained from the upper 
reaches of rivers where there is little or no contamination 
by polluting discharges. Considerable quantities—several 
hundred million gallons per day—however, are drawn 
by public water supply undertakings from the lower 
reaches of rivers below points of discharge of sewage 
and trade effluents of various kinds. Other supplies are drawn 
from underground sources. For reasons of health, the water 
distributed by public water supply undertakings should 
be of irreproachable chemical and bacteriological quality. 
Many undertakings, therefore, particularly those abstract- 
ing water from the polluted lower reaches of rivers, have 
to incur great expense and shoulder considerable respon- 
sibility in purifying the water to ensure that it is ¢it for 
general supply. 

In addition to the large volumes of water, 1000 to 
1500 million gallons per day, distributed by the public 
supply undertakings, larger quantities are drawn direct 
from rivers, springs, and wells for agricultural and indus- 
trial purposes. Beet sugar factories, many textile works, 
paper works, and other factories, each use several million 
gallons of water per day in manufacturing processes. 
Railway companies and most large works require large 
quantities for raising steam for power and enormous 
volumes are used in coolers and condensers. The electricity 
generating stations at Battersea and Fulham together 
cireulate more than 800 million gallons of water per day 
through condensers—that is, a volume three times as 
great as that supplied by the Metropolitan Water Board 
to a population of more than seven millions. Many other 
examples could be given to indicate the large quantities 
of water used for industrial purposes. Though water 
for coolers, condensers, and numerous industrial processes 
need not be of the same high quality as for drinking and 
domestic use, water of high quality is essential in the 
manufacture of foods and beverages, in the treatment 
of textiles, in raising steam, and in many other processes. 
Water distributed by public supply undertakings, though 
satisfactory for domestic requirements, is often unsuit- 
able for certain manufacturing processes, owing to its 
hardness or the presence of substances detrimental to the 
quality of the manufactured products. 

Available sources of uncontaminated water, both 
surface and underground, are gradually being allocated. 
{n some areas water has been withdrawn from under- 
ground sources for many years at a rate greater than 
that at which it has been replaced by natural percolation ; 
there has in consequence been a marked lowering of the 
level of underground water in these areas. As already 
pointed out, many rivers, which are to some extent 
polluted, are to-day being utilised, after treatment, as 
sources of water for public supply. Any probable future 
demand in this country for water of good quality can 
be met, however, provided that determined efforts are 
made to prevent undue pollution of the resources. 

Unfortunately, many rivers and streams, particularly 
those flowing through industrial areas, are badly polluted 





* Abstract of Paper read at a Joint Meeting of the Insti- 
tution of Civil Engineers and the Institution of Chemical 
Engineers, January 18th. 





by sewage and trade effluents. In some areas discharges 
of waste liquids from factories have so polluted the 
water supplies most easily accessible to adjacent factories 
that they are quite unfit, except after expensive treat- 
ment, for the purposes for which they are required. 
Pollution not only causes difficulty in the provision of 
adequate supplies of water of the quality required for 
domestic, agricultural, and industrial purposes; it also 
adversely affects the fisheries, the recreations of the people, 
and general amenities. The evil effects of uncontrolled 
discharges of polluting effluents into the watercourses 
of this country were well shown during the early years 
of last century when manufacturing processes were 
developed rapidly and there was consequent crowding 
of the population in industrial areas. Waste waters 
from trade premises and the domestic sewage of towns 
were then discharged, without any preliminary treatment, 
into the nearest streams. By the middle of the century 
some of the rivers and streams were little better than 
open foul-smelling sewers. Since that time the need for 
satisfactory methods of preventing or considerably 
reducing pollution has frequently been stressed. The 
subject has been considered by several Royal Com- 
missions, particularly by the Commissions on River 
Pollution appointed in 1865 and 1868, and the Commission 
on Sewage Disposal, which was set up in 1898 and con- 
tinued its inquiry until 1915. 

One of the difficulties in preventing or reducing pollution 
by industrial effluents has been the general apprehension 
that appreciable improvement in the position cannot be 
achieved without a serious additional expense to industry. 
It is true that in the present state of knowledge absolute 
prevention of pollution is impossible as entirely satis- 
factory methods of dealing with certain trade eftiuents, 
taking costs into account, are unknown. In most cases, 
however, pollution can be brought down to reasonable 
limits without a serious additional charge on industry. 
There are, in fact, circumstances in which the composition 
of the waste waters can be improved by reducing losses 
of valuable raw materials, products, and by-products 
in the factory, or the waste waters can be reused with 
economy in the manufacturing processes ; in some cases 
products of value can be recovered from the wastes. 


Metuops oF TREATMENT OF TRADE WASTE WATERS. 


The most detailed inquiry so far carried out into 
methods of treatment and disposal of sewage and trade 
effluents was that of the Royal Commission on Sewage 
Disposal, which occupied a period of seventeen years— 
from 1898 to 1915. It included experimental work in 
the laboratory and on a large scale and observation 
of the effects of polluting discharges on rivers. The 
results were published in nine reports and the conclusions 
and recommendations were summarised in an additional 
final report. The work on trade effluents had to be 
brought to a close owing to the war; it was not in con- 
sequence so complete as that relating to domestic sewage. 
From the results of their investigations the Royal Com- 
mission classified trade effluents into two main groups : 
(a) Those for which efficient purification was considered 
to be practicable, and (6) those for which efficient purifica- 
tion was not practicable with the state of knowledge at 
the time. Among the recommendations of the Com- 
mission was the establishment of a central authority to 
deal with various administrative matters relating to 
prevention of pollution and equipped to undertake special 
investigations as found necessary and to collect and 
collate the work of others. 

No action was taken on the Commission’s recom- 
mendation. The Water Pollution Research Board, 
however, was appointed in 1927 by the Department 
of Scientific and Industrial Research to submit schemes 
for research on the prevention of the pvllution of rivers 
and other sourees of water supply, and on any relevant 
matters affecting the purity of water supplies, and to 
supervise approved investigations. So far as research 
is concerned, the Board may be regarded as fulfilling the 
functions of the central authority recommended by the 
Royal Commission on Sewage Disposal. Investigations 
already undertaken by the Board have included experi- 
ments in the laboratory and on a large scale on methods 
of treatment of certain trade effluents. 

In dealing with any problem of disposal of trade wastes, 
the first important step should always be to consider the 
practicability of modifying the processes and methods 
in the factory with the object of avoiding the production 
of the wastes or of reducing their quantity and polluting 
character. There is often the possibility of reducing the 
losses of raw materials and of valuable products and 
by-products carried away in the waste waters. Some- 
times products of value can be recovered from the wastes 
and certain of the waste waters can be reused in the 
factory processes. Consideration of changes of this 
kind requires a knowledge of the manufacturing pro- 
cesses and information on the effects of any suggested 
modifications on the operation and cost of the processes 
and on the quantity and quality of the products manu- 
factured. Methods of treatment of the waste waters 
should not be considered until all practicable steps have 
been taken to reduce to the minimum the quantity and 
polluting character of the wastes necessarily discharged. 

The principal trade waste waters remaining for disposal, 
after all practicable steps have been taken to reduce their 
quantity and polluting character to the minimum, may 
be divided into three main groups. In the first group 
there are waste waters, such as those from stone quarries, 
china clay works and coal washeries, which contain solid 
matter in suspension, but little or no polluting matter 
in solution. These wastes can usually be purified suffici- 
ently for discharge into rivers and streams by sedimenta- 
tion, with or without the addition of chemical coagulants 
and precipitants, followed in some cases by mechanical 
filtration. Secondly, there are waste waters such as those 
from tanneries, cotton bleach works, and certain types of 
paper works, which contain solids in suspension and 
polluting substances in solution. These require treat- 
ment by sedimentation, sometimes with chemical precipita- 
tion, followed in many cases by further purification by 
chemical and biological processes. The third group 
includes wastes containing polluting substances mainly 
in solution or colloidal dispersion. Examples of this 
class are the waste waters from the treatment of iron and 
steel with acid before galvanising, from gasworks and 
by-product coke works, and from dairies and creameries. 





Wastes of this kind may require chemical or biological 
treatment or both. 

Waste waters in the second and third groups can 
frequently be most efficiently treated in admixture 
with sewage at the local sewage works, provided that 
the quantity of trade effluent in relation to the volume 
of domestic sewage is not large, and certain conditions, 
such as discharge of the waste into the sewer at controlled 
rates of flow and not in flushes, are observed. This 
method is adopted for the disposal of the effluents from 
many gasworks. 

In numerous instances, however, the volume of trade 
effluent is so large or the composition is such that admission 
of the effluent to the sewers would cause damage to the 
sewers or would have a serious detrimental effect on the 
purification of the sewage at the disposal works. In 
addition, there are factories, such as beet-sugar factories, 
dairies, and milk products factories, jam factories, and 
canneries situated in rural areas where there are no sewage 
works. Wastes from factories of this kind often require 
considerable treatment, if they are to be discharged 
into rivers and streams without causing serious pollution. 

Applications of some of the principles outlined in the 
preceding paragraphs can best be illustrated by references 
to two or three typical examples. 

Beet-sugar Factories.—One example is provided by 
the results of the investigation carried out by the Water 
Pollution Research Board on the problem of disposal of 
effluents from beet-sugar factories. 

In a factory of average size, the quantity of beet 
extracted each day during the manufacturing season, 
from October to January, is about 1500 tons to produce 
200 to 250 tons of sugar. On arrival at the factory the 
beets are conveyed by water carriage along flumes to 
washers in which they are washed to remove soil and beet 
débris. The quantity of fluming and washing water 
employed is about 3-5 million gallons per day. After 
leaving the washers, the beets are cut into small slices or 
cossettes, from which the sugar is extracted with hot juice 
or with water in a battery of diffusers. Water pressed 
from the spent cossettes, together with water used in 
washing the diffusers, is known as process water; it 
usually amounts to about 500,000 gallons per day in a 
factory of average size. At some factories, a continuous 
process of extraction of the cossettes is in operation in 
place of the more usual intermittent process with a battery 
of diffusers. By this continuous process the water 
removed from the spent cossettes by the filter presses is 
returned to the diffuser for re-use and there is little or no 
waste process water for disposal. After clarification by 
several processes, the solution of sugar from the diffusers 
is evaporated to crystallise the sugar. About 80 per cent. 
of the water in the juice is evaporated in this process and 
is condensed by direct contact with water, usually 3 to 
3-5 million gallons per day. Water from the condensers 
or coolers is not very polluting in character. It is often 
used for conveying the beets along the flumes to the 
washers, or it may be cooled and reused in the condensers. 

The principal effluents from a beet-sugar factory of 
average size, therefore, are : 

(i) Fluming and washing water, 3-5 million gallons 
per day. 
(ii) Process water from the pulp presses and diffusers, 

500,000 gallons per day. 

Fluming and washing water carries soil and beet débris 
and contains dissolved organic and inorganic substances 
derived from the beets. Even after screening to remove 
the larger particles of solid matter this effluent takes 
up from acid permanganate from 15 to 25 parts of oxygen 
per 100,000 parts of effluent and has a biochemical oxygen 
demand in five days of 20 to 30 parts per 100,000. It is 
therefore as strong in its polluting effect on a stream as 
an equal volume of many crude domestic sewages. Process 
water usually contains from 0-2 to 0-4 per cent. of sugar, 
in addition to other substances. In the test with acid 
permanganate 100,000 parts of process water may take 
up 200 parts of oxygen, and the biochemical oxygen 
demand of this effluent is also about 200 parts per 100,000 
parts. Average domestic sewage takes up approximately 
10 parts of oxygen from acid permanganate and has a 
biochemical oxygen demand of 35 to 40 parts per 100,000 ; 
the volume of domestic sewage is usually about 25 gallons 
per day per head of the population. The waste waters 
from one beet-sugar factory may thus be equivalent, 
in their polluting effect on a stream, to the domestic 
sewage from a town with a population of 200,000 to 
300,000. 

The investigation carried out by the Water Pollution 
Research Board has shown that the whole or the major 
quantity of the fluming and washing water, after simple 
treatment by screening and sedimentation with occasional 
additions of small quantities of lime, can be re-used in 
the flumes and washers. At certain factories re-use of 
the fluming and washing water has been in operation for 
several seasons with entirely satisfactory results. It 
has also been shown that the process water, after treat- 
ment by the addition of a small quantity of lime and by 
sedimentation, can be re-used for the extraction of sugar 
from the cossettes. This method has been in satisfactory 
operation for several seasons; though it has caused an 
increase in the quantity of molasses, it has not caused a 
decrease in the yield of crystalline sugar. 

Even with these methods of re-use, it may be necessary 
on occasion, particularly at the end of a manufacturing 
season, to discharge some of the fluming and washing 
water and the process water. For this reason the investi- 
gation included experiments in the laboratory and on a 
large scale at a factory on methods of purification of the 
waste waters to render them suitable for discharge into 
rivers and streams. These experiments proved that the 
waste waters can be purified to the required extent by 
biological oxidation in percolating filters—that is, by a 
method similar to that in operation at many sewage 
disposal works. The conditions necessary for efficient 
purification by this method were ascertained ; they have 
been published in Water Pollution Research Technical 
Paper No. 3. With process water diluted to contain not 
more than 0-1 per cent. of sucrose and to have a bio- 
chemical oxygen demand of not more than 60 parts per 
100,000 parts, a purification of more than 90 per cent. 
can be obtained with a rate of treatment in the biological 
filter equivalent to about 100 gallons of the diluted 
process water per day per cubic yard of filtering medium. 
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The filtermg medium should consist of hard insoluble 
material such as gravel, flint, clinker, or metallurgical 
coke graded in size from about 0-5in. to 1-5in. and free 
from dust. It is interesting to note that in some of the 
experiments at the factory small quantities of potassium 
phosphate were added to the diluted process water supplied 
to the filter in the early stages of the experiment, with 
the object of increasing the rate of formation of an active 
biological film on the filtering medium. 

Mik Effiuvents——During recent years, the problems 
of treatment and disposal of the waste waters from the 
milk industry have increased in importance with the 
development of the industry and the establishment of 
depéts and factories each receiving the milk from many 
farms. Serious pollution of rivers and streams and 
difficulties at sewage disposal works in many parts of 
the country have been caused by discharges of waste 
waters from dairies and from the manufacture of cheese, 
butter, and other milk products. About four years ago 
an investigation of the various problems was begun by 
the Water Pollution Research Board ; it is expected that 
the experiments will be completed within the next twelve 
months. 

The investigation has shown that even at milk collecting 
and distributing depéts where the milk is received only 
for cooling, pasteurising, and distribution, the waste 
waters from washing delivery churns, coolers, pasteurisers, 
tank wagons, other equipment, and the floors usually 
carry away 0-5 to 1-0 per cent. of the milk received. 
This means that the waste washing waters from a collecting 
and distributing depét handling 10,000 gallons of milk 
per day usually contain 50 to 100 gallons of whole milk. 
The volume of waste washing water in relation to the 
volume of milk handled varies considerably at different 
depéts. If the volume of washing water is about the same 
as the volume of milk handled, 10,000 gallons of milk 
per day in a collecting and distributing depét normally 
gives rise to 10,000 gallons of waste water containing 
0-5 to 1-0 per cent. of milk. As measured by the test for 
dissolved oxygen taken up from aerated water in five 
days, water containing 1 per cent. of whole milk has a bio- 
chemical oxygen demand of about 120 parts per 100,000 
parts. A volume of 10,000 gallons per day of waste 
water containing 1 per cent. of milk is thus equivalent in 
its polluting effect on a stream to the domestic sewage 
from a population of about 1200. 

From factories making condensed milk, cheese, butter, 
and other products, in addition to washings from delivery 
churns, there are waste waters from washing evaporators, 
cheese vats, butter churns, and other equipment. Even 
when care is exercised to prevent losses of milk of the 
main products and of the by-products, skim milk, whey, 
and buttermilk, the waste washing waters from cheese 
and butter factories contain organic matter equivalent 
to about 2 per cent. of the milk handled. Frequently 
the waste washing waters from cheese and butter factories 
contain organic matter equivalent to 3 or 4 per cent. of the 
milk handled and as much as 6 to 8 per cent. has been 
found at some factories. 

In the past, some factories have considered whey and 
buttermilk to be waste materials and have discharged 
them into the nearest stream with disastrous polluting 
effects. Whey has a biochemical oxygen demand of 
4000 to 5000 parts per 100,000, and is at least 100 times 
as strong in polluting character as an equal volume of 
crude domestic sewage. Whey and buttermilk should 
be treated as by-products of value, not as waste materials. 
They have high food values and can be utilised as food or 
for the preparation of foods. There is a market for 
dried whey and buttermilk and the market can be further 
developed. 

From the Water Pollution Research Board's investi- 
gation of the subject it has definitely been concluded 
that the quantities of polluting matter carried away 
in the waste waters from the various branches of the milk 
industry can be considerably reduced by simple and 
inexpensive modifications in the operations within 
the factories and by more careful control of the processes 
of draining and washing. At most depéts and factories 
the delivery churns are rapidly emptied and insufficient 
time is allowed adequately to drain the churns before they 
are transferred to the washers. By installing a simple 
drainage rack with a milk-collecting channel beneath 
and allowing the churns to drain on the rack for between 
one or two minx.tes, the quantity of milk carried away in 
the water used for washing the churns can be reduced 
from more than 0-5 per cent. to less than 0-25 per cent. 
of the milk handled. This saving has definitely been 
proved. It represents at least 10,000 gallons of milk or 
£750 per annum, with milk at ls. 6d. per gallon, for a 
depét receiving an average quantity of 10,000 to 12,000 
gallons of milk per day. Such a saving would, within 
two or three years, be greater than the capital cost of the 
plant required to treat the milk washings to render them 
suitable for discharge even into very small streams. 
Lf adequate drainage trays were installed at all the depéts 
and factories in this country the total saving of milk 
would be of the order of 3 million gallons per annum, or 
£150,000 per annum with milk at an average wholesale 
price for all purposes of Is. per gallon. 

Substantial improvements can usually be made also 
in the methods of draining and washing cheese vats, 
butter churns, and other equipment to bring about con- 
siderable reductions in the quantities of whey, butter- 
milk, and other products in the waste waters. Cheese 
vats and butter churns, for example, after the removal 
of whey and buttermilk, should first be washed with 
small quantities of water which should then be added to 
the whey and buttermilk. Subsequent washings with 
larger quantities of water would then contain much less 
polluting matter. Modifications of this kind not only 
cause direct savings in the factory, but reduce the size 
and cost of construction and operation of the plant 
required for the treatment of the waste waters. 

The next step in the investigation was to study possible 
methods of purifying the waste waters unavoidably 
produced. Experiments in the laboratory indicated that 
it would be practicable to purify the waste waters either 
by the activated sludge process or by the process of 
biological oxidation in percolating filters operated undef 
certain conditions. In the experiments with percolating 
filters it was observed that in single filtration, by the 
method normally employed in the treatment of sewage 
at sewage disposal works, solid fatty matter was deposited 





in the top layers of the filter, which, in consequence, 
soon became choked and inoperative. It was found, 
however, that this difficulty could be overcome by adopt- 
ing a method of biological filtration suggested by Mr. 
H. C. Whitehead and the late Mr. F. R. O’Shaughnessy, 
of the Birmingham, Tame and Rea District Drainage 
Board. According to this method, the waste waters 
after sedimentation are through two biological 
filters in series and the order of the two filters in series is 
periodically changed. Under suitable conditions treated 
effluent from the one filter brings about the removal of 
the solid matter previously deposited in the other filter, 
when this filter occupied the primary position. 

With the financial co-operation of the industry, the 
investigation was extended to include experiments on 
a large scale at a cheese factory in Shropshire. Two 
large experimental plants were erected at the factory 
during the summer of 1935. In one plant, the waste 
waters, after sedimentation, are treated by the activated 
sludge process. In the other plant the settled waste waters 
are submitted to biological oxidation in two percolating 
filters in series; the order of the filters is reversed at 
intervals of ten days to three weeks. Each filter contains 
hard metallurgical coke graded 0-75in. to 1-5in. Both 
plants have been in continuous operation since July, 
1935, in the treatment of milk washings and mixtures 
of milk washings and whey washings. For the activated 
sludge plant, the settled crude waste is diluted, if necessary, 
to give a mixture with a biochemical oxygen demand 
of not more than about 50 parts per 100,000 parts. From 
this mixture, with a period of aeration of twenty-four 
hours, a final effluent with a biochemical oxygen demand 
of about 1 part per 100,000 is obtained. For the biological 
filtration plant, the settled wastes are diluted to give a 
mixture with a biochemical oxygen demand of not more 
than 30 parts per 100,000 parts. From this mixture a 
final effluent with a biochemical oxygen demand of less 
than 1 part per 100,000 parts is obtained, even with the 
high rate of treatment of 240 gallons per day per cubic 
yard of filtering medium in the two filters together—that 
is, 480 gallons per day per cubic yard in each filter. 
This is a rate of treatment much greater than that usually 
adopted in the treatment of domestic sewage at sewage 
disposal works in this country. Of the two methods 
investigated for the treatment of milk effluents, the 
process of biological filtration with two filters in series 
and periodic change in the order of the filters appears to 
be the more suitable for operation under factory conditions. 
To allow a margin of safety the diluted settled crude 
liquid should be supplied to the filters at a rate not greater 
than 160 gallons per day per cubic yard of filtering medium 
in the two filters together. During the past two years 
several plants designed on the basis of the experimental 
filtration plant have been erected at depéts and factories 
in different parts of the country. 

Gasworks Effluents.—As a third example, brief reference 
might be made to the problem of disposal of the polluting 
waste liquids produced during the manufacture of coal 
gas for public supply. This problem has been under 
detailed investigation since 1926 by a research staff under 
the Liquor Effluents and Ammonia Research Committee 
of the Institution of Gas Engineers. The investigation 
has included numerous experiments, both in the laboratory 
and on a large scale. 

The polluting effluents produced in the manufacture 
of gas by the carbonisation of coal are derived mainly 
from the aqueous product known as gas liquor or crude 
ammonia liquor, which is ordinarily distilled for the pro- 
duction of ammonium sulphate, concentrated ammonia 
liquor, or anhydrous ammonia. According to the par- 
ticular conditions at the gasworks the volume of spent 
liquor for disposal may vary from 30 to 80 gallons per 
ton of coal carbonised, and the spent liquor may absorb 
from 400 to more than 1000 parts of oxygen per 100,000 
parts, as measured by the test with acid permanganate. 
The polluting character of the spent liquor is primarily 
due to the dissolved constituents, monohydric phenols, 
higher tar acids, thiocyanate, thiosulphate, sulphide, and 
cyanide. As a result of the work of the Institution of 
Gas Engineers, methods have been devised for the cooling 
and scrubbing of the crude coal gas for the removal of 
tar and crude ammonia liquor, whereby the volume and 
polluting character of the waste liquor can in most 
instances be reduced. For example, by the condensation 
and separation of most of the tar from the gas before the 
liquor is condensed and the rapid separation of any tar 
from the liquor the concentration of higher tar acids in 
the liquor can usually be reduced. There are also methods 
by which phenols can in many instances be profitably 
recovered from the liquor. Even with all these improve- 
ments there still remains a highly polluting waste liquid 
for disposal. In districts in. which the gasworks serves 
the same area as that served by the local sewage works, 
the volume of waste gas liquor is usually less than 0-5 per 
cent. of the dry weather flow of sewage. Experiments in 
the laboratory and on a large scale and experience at 
many sewage disposal works have shown that, though 
the presence of the gasworks effluent in the sewage does 
throw an additional burden on the sewage works, sewage 
containing as much as 0-5 per cent. of gas effluent can 
usually be satisfactorily treated without causing an 
undue deterioration in the quality of the treated sewage. 
One important condition is that the gasworks effluent 
should be admitted to the sewers in controlled rates 
of flow, roughly in proportion to the flow of sewage, and 
not in flushes. 








The Prediction of Earthquakes. 


In our issue of August 28th, 1936, we published a letter, 
entitled “‘A Challenge,” from Mr. Edgar C. Thrupp, 
A.M. Inst, C.E., M.E.1.C., of Vancouver, in which he stated, 
in effect, that he had discovered a new ‘“ key” to the 
physical universe. By means of this ‘ key ’’ he claimed to 
have solved between thirty and forty of the greatest 
problems on the waiting list of science. He did not 
disclose the nature of his ‘* key,”’ but as a test of its validity 
he issued his challenge. His system, he said, showed among 
other things that earthquakes and auroras with their 
accompanying magnetic disturbances were predictable 
events. Following its guidance he predicted (1) that 








there would be an earthquake stress peak about Novembur 
Ist, 1936, and major earthquakes within ten days before 
or after that date ; and (2) that there would be first-class 
auroras with substantiai magnetic disturbances between 
August 30th and September 7th, 1936, and again between 
November 11th and 26th, 1936. 

In our issue of December 4th, 1936, we published a 
second letter from. Mr. Thrupp, in which he claimed that 
his prediction of earthquakes had been “ a great success,”’ 
although he admitted that the centre of the stress period 
might have been placed a few days earlier than the pre- 
dicted date. In the same letter he gave a prediction of the 
earthquakes which would occur in the ensuing year (1937). 
He stated that the longest and strongest stress period 
would come between April 5th and July 10th, within 
which dates Class I quakes might occur on any day. 
From April 20th to July Ist Class 2 quakes might occur, 
and from May 15th to June 10th there might be Class 3 
quakes. Other periods of stress would, he predicted, 
occur later, namely, from October 20th to December 10th 
for Class 1, November Ist to 30th for Class 2, and November 
10th to 20th for Class 3. Minor stresses producing Class | 
and perhaps Class 2 quakes would occur in the last week 
of January, between February 25th and March 5th and 
between July 25th and August 5th. 

In our issue of December 25th, 1936, we published a 
letter from the Astronomer-Royal, Dr. H. Spencer Jones, 
in which he detailed the observations of magnetic dis- 
turbances, auroras, and seismological shocks made at 
Greenwich, Kew, and Lerwick observatories. Summing 
up, Dr. Speucer Jones said that Mr. Thrupp’s predictions 
as to magnetic disturbances had certainly not been 
fulfilled ; his predictions as to aurora appeared not to 
have been fulfilled; his predictions as to earthquakes 
met with partial fulfilment. He added, however, that the 
partial fulfilment of the earthquake predictions did not 
necessarily vindicate Mr. Thrupp’s theories, particularly 
in view of the fact that there had been great earthquake 
activity at times not predicted by him. 

We have now been favoured by the Astronomer-Royal 
with a report concerning earthquake activity in 1937 and 
a comparison of the record with the predictions made by 
Mr. Thrupp in his letter published in our issue of December 
4th, 1936. The following data present the substance of 
Dr. Spencer Jones’ report. It may perhaps be explained 
that the column headed “ Fair Share’ shows for each 
period the average number of shocks of the class indicated 
which from past experience might be expected to occur in 
such period. 





Fair 
Prediction. Recorded at Kew. share. 
The longest and strongest stress 56 shocks in 97 55 
period will come between April days 
5th and July 10th, within which 
Class 1 quakes may occur at any 
date 
From April 20th to July Ist Class 2 3 shocks --2544 in 5 
quakes may come _ 73 days 
From May 15th to June 10th there. No shocks > 25 ys 2 
may be Class 3 quakes in 27 days 


The period ranking second in 21 shocks in 52 
importance will be from October days 
20th to December 10th for 
Class 1 
November Ist to 30th for Class 2... 2 shocks >25 4 m 2 
30 days 
November 10th to 20th for Class 3... 1 shock 
Il days. (No 
shock > 100 yz.) 
Minor stresses producing Class land 2 shocks in 7 days. 
perhaps Class 2 quakes will come both Class 2 
in the last week of January 


February 25th—March 5th 1 shock in 9 days, 5 


none large 
July 25th-August 5th ... . «| 12 hocks in 12 7 
days, four large 

There were 206 earthquakes recorded at Kew in the 
year, of which 24 produced long waves with amplitudes of 
one component or another not less than 25 and 7 with 
amplitude of the long waves exceeding 100 u. 

The conclusion reached by the Astronomer-Royal is, 
that Mr. Thrupp’s predictions for 1937 are worse than his 
predictions for 1936. Of nine predictions, only one, the 
last, was justified by events. 








MrineraL Deposits IN THE NorRTH oF ENGLAND.—A 
report by Professor Granville Poole, which has recently 
been published by the Technical Advisory Committee 
of the North-East Development Board, states that the 
Upper Teesdale and Weardale districts contain large 
deposits of barytes, fluorspar, and lead. The report says 
that at Lunehead there is a vein of barytes 24 miles long 
and five other areas might also be profitably worked. 
Two promising beds of lead have been found and con- 
siderable quantities of fluorspar are present in the higher 
parts of Weardale and Allendale. . 

REFRIGERATION CONFERENCE IN Lonpon.—Ilt is pro- 
posed to hold a Refrigeration Conference in London on 
July 12th, in the rooms of the Royal Society. This 
Conference, which is being convened by the British 
Association of Refrigeration, will take place immediately 
following a meeting at the same centre of the Technical 
Commissions of the International Institute of Refrigera- 
tion, an organisation with headquarters in Paris. The 
subjects provisionally set down for discussion at the 
Conference, which will be open to all technicians interested 
in refrigeration, are :—Influence of Low Temperatures 
on Enzymes, Vitamins, &c.; Limitations of ‘ Gas 
Storage”; Air Conditioning Problems; An _ Inter- 
national Unit of Refrigeration ; Standard Tables Giving 
the Properties of Refrigerants. Sir Frank Smith will 
deliver an address opening the Conference, over which 
Dr. Ezer Griffiths, President of the British Association 
of Refrigeration, and Mr. A. R. T. Woods, Past-President, 
will preside. Admission to the Conference will be free, 
and those whose intention it is to be present should send 
in their names to the Hon. Secretary, British Association 
of Refrigeration, Empire House, St. Martin’s-le-Grand, 
London, E.C.1. A short series of excursions has been 
arranged for the days following the meeting. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The West Indian Markets. 


Some interesting information regarding the 
markets for machinery products is contained in a report on 
Economic and Commercial Conditions in the British West 
Indies, issued by the Department of Overseas Trade, price 
2s. net. In Jamaica in 1936 the value of machinery of all 
classes imported reached £159,131, compared with £233,176 
in 1935 and £172,329 in 1934. These figures constituted 
respectively 3-3, 4-5, and 3-1 per cent. of Jamaica’s total 
imports. Of the machinery imports during these three 
years, plant for sugar mills represented respectively 
47, 48-9, and 37-9 per cent. of the total. In this class of 
machinery, fluctuations in requirements are inevitable, says 
the report. Sugar-making machinery of British manufacture 
continues to enjoy the highest reputation, whilst imports 
from Cuba consist of second-hand machinery reconditioned 
in Jamaica. The report points out that in ordinary cir- 
cumstances a would-be purchaser of machinery in Jamaica 
“must have recourse in the first instance to the advice 
either of a consulting engineer or a contracting engineer. 
The number of persons locally engaged in these professions 
is limited, and as they probably hold agencies for manu- 
facturers of various kinds of machinery, it follows that the 
manufacturers so represented are placed in a privileged 
position to the virtual exclusion of those not so repre- 
sented. This position should be clearly recognised by any 
firm wishing to enter the market in the heavier classes of 
machinery.’ In the Bahamas apparently there is little 
opportunity for British agricultural machinery manu- 
facturers, since the industry there is mainly of a village 
type, and has not yet been developed to a stage at which 
it could provide a market of any importance. Dealing 
with the group of Colonies comprising Trinidad, Tobago, 
Barbados, British Guiana, the Windward and Leeward 
Islands, and Bermuda, the report states that the Colonies 
in the group are not to be despised as markets for 
British goods, since the value of their imports in 1936 
approached an aggregate of £13,000,000. Of this total, 
Trinidad and Tobago took 44 per cent., British Guiana, 
Barbados and Bermuda accounting for four-fifths of the 
remainder. Great Britain received substantial preference 
and secured 55 per cent. of the import trade of British 
Guiana, and 43, 40, and 33 per cent. respectively of that 
of Barbados, Trinidad, and Tobago and Bermuda. 


British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
report on production during December, states that the 
estimated output of steel ingots and castings during 
1937 of 12,900,000 tons, was exceeded by 64,000 tons, 
the total for the last month being 1,103,800 tons, against 
1,178,300 tons in November. Pig iron production in 
December totalled 783,800 tons, compared with 769,600 
tons in the previous month, of which 171,500 tons was 
hematite, 433,200 tons basic, 148,500 tons foundry, and 
12,700 tons forge iron. Two furnaces ceased operating 
in December, making the number in blast at the end of 
the month 133. The report does not give particulars, but 
one unit was blown out at the works of the Stanton 
Iron Works Company, Ltd., near Nottingham, and one 
at the Skinningrove Iron Company, Ltd. The tonnage 
of pig iron and steel produced in 1937 both rose by 10 per 
cent. over the 1936 figures, although the expansion in 
steel output was limited by the quantity of pig iron and 
scrap available. Production in Great Britain has sur- 
passed the 1929 peak by 34 per cent., whilst in France, 
Belgium, Luxemburg, and the United States it fell short 
of the 1929 record. In Germany, including the Saar, 
however, output rose by less than 10 per cent. on the 
1929 basis. The following table shows the average 
monthly output of pig iron (including ferro-alloys) and 
steel in Great Britain over a period of years, and the total 
for the past six months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average 855,000 638,600 
1920 % ef 669,500 755,600 
1929 632,400 803,000 
1934 497,400 737,500 
1935 535,300 21,600 
1936 643,500 982,100 
1937 708,000 1,080,300 
1937— July 729,300 1,059,200 
August ... 714,000 987,700 
September 726,600 1,163,000 
October 769,600 1,133,600 
November 762,300 ... 1,178,300 
December 783,800 . 1,103,800 


The Pig Iron Market. 


There is now no stringency in any department 
of the pig iron market, with the exception of Cleveland 
foundry, and the supplies of that description are becoming 
more plentiful. The improvement in the situation is 
partly due to the increased production and partly to a 
slackening in demand largely. of a seasonal ‘character. 
Makers and consumers have an opportunity of building 
up some reserves even though there does not appear 
to be a large surplus available at the moment. Small 
stocks, however, well distributed over the consuming 
trades would promote a more cheerful feeling in the 
market, especially after the anxious times through which 
consumers passed during a long period of 1937. The 
supplies of basic iron are for the time being rather in 
excess of requirements, although this is a difficulty which 
will adjust itself as time goes on. The heavy purchases 
of foreign basic iron which were made on behalf of the 
industry by the British Iron and Steel Corporation are 
now arriving in considerable volume. The Board of 
Trade figures give an inclusive total for all descriptions 
of pig iron, and for the whole year the imports totalled 
644,687 tons, compared with 247,263 tons for 1936 and 
84,237 tons in 1935. It has been estimated, however, 
that the total purchases of basic pig iron by the British 
steel industry amounted to about 1,000,000 tons, so that 
it may be assumed that there is still a considerable 





quantity to come. Recent imports, eombined with the 
increased home production, have given a congested 
appearance to the market, but it is probable that less iron 
than usual will come from India during the next month 
or two and that the supplies will be satisfactorily absorbed 
during the first quarter. In the foundry iron market the 
Cleveland makers have been able to accept business for 
delivery over the first six months of the year, but the 
tonnages offered are still limited. In the Midlands the 
position is more comfortable than for a long time. The 
light castings industry has shown greater interest in the 
market of late and there is a good demand from most 
branches of the engineering trades. In Scotland, also, 
the stringency noticeable a few months ago has 

The supply of ordinary brands of hematite is now sufficient 
to meet the demand, although some of the special descrip- 
tions are difficult to obtain. 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof in 1937, according to the Board of Trade Returns, 





totalled 2,576,033 tons, valued at £48,404,198. This 
compares with 2,203,061 tons in 1936, valued at 
£35,966,688. The following are details of the exports :— 
1937. 1937. 1937. 
Nov. Dec. 
Tons. Tons. Tons. 
Pig iron: Total. 153,540 13,011 9,053 
Forge and foundry : 87,016 6,253 3,818 
Acid... . { 65,951 ... 6,753 5,235 
Basic er be SIS... 5 — 
Ferro-alloys 13,642 991 1,842 
Sheet bars, bright steel bars, 
and wire rods ... F 32,011 1,626 2,484 
Bars and rods, other kinds... 123,618 10,611 9,529 
Angles, shapes, and sections 76,454 8,500 6,190 
Girders, beams, joists, etc. 34,408 ... 2,615 2,651 
Hoop and strip ... ... ... 57,902 ... 4,591 5,130 
Plates and sheets, jin. and 

over: Total a 195,350 14,897 19,144 
South Africa 13,097 864 605 
British India 13,156 509 979 
Australia ... 5,456 486 1,192 
Canada pe Seis 11,767 2.410 789 
Other British countrie eo... 30,984 3,290 3.167 
Denmark ... Sa 32,235 842 3,723 
Holland 32,685 2.924 4.046 

Plates and sheets under }in.: 
Total ae 157,314 11,008 8,733 
British India 6,328 374 564 
Australia ... 15,943 1,111 1,173 
Canada 17,512 2,762 74 
Mexico - - 10,530 1,162 1,609 
Argentine Republic 68,710 1,418 2,633 
Galvanised sheets : 224,489 8,564 9,214 
Tinned plates 3 ... 438,054 36,341 29,520 
Tubes, pipes, and fittings : 

Cast : 

Up to 6in. diameter ... 60,800... 5,211 5,296 

Over 6in. diameter 47,821 ... 2,279 3,499 

Wrought 267,862 ... 19,556 19,759 

Railway material : 
Steel rails, new 155.896 13,977 16,342 
Sleepers, fish- plates, 8, and 
sole plates soUlegs 32,156 1,612 2,761 
Total, all iron and steel 2,576, 033 198,008 . 196,807 


Imports of Iron and Steel. 


The following import figures are from the Board 
of Trade Returns. The total imports of iron and steel 
and manufactures thereof for the year 1937 amounted 
to 2,039,463 tons, valued at £19,835,096. Only the figures 
for the most important countries are given :— 





Nov., Dec., 

1937. 1937. 1937. 

Tons. Tons. Tons. 
Pig iron: Total... 644,687 74,162 72,208 
British India 214,985 19,074 26,680 
Foreign countries 394,729 55,088 45,528 
Ferro-alloys 77,994 - 7,069 7,721 

Blooms, billets, and slabs : 

Total cos. wee  4SQj163 53,799 75,598 
British countries 82,670 15,256 9,552 
Sweden 2,253 256 213 
Germany .. 43,055 3,080 3,374 
Belgium 95,270 16,915 13,865 
France .. 140,836 12,327 18,872 
Other foreign countries . cas 70,079 5,965 29,722 

Sheet bars 98,608 20,066 10,876 
Wire rods... so: 96,771 11,736 11,233 
Other bars and rods ae 196,398 45,668 41,758 
Angles, shapes, and sections 72,695 12,264 10,993 
Girders, beams, joists, etc. 

Total ‘wee: 70,664 7,135 5,953 
Belgium 14,342 468 768 
France. 3 35,660 4,493 3,381 
Other foreign countries ... 20,662 2,174 1,804 

Plates and sheets (not 
coated) aa are 49,742 96,038 10,796 
Wrought tubes 36,386 3,535 4,119 
Railway material 8,087 829 1,073 
Bolts, nuts, and metal screws 8,672 1,212 1,164 
Total from countries : 
British India 215,215 19,074 26,680 
Canada 163,738 18,154 14,071 
Germany ... 133,572 15,004 14,017 
Holland 27,881 5,920 5,627 
Belgium 528,121 97,653 73,764 
Luxemburg 134,076 17,134 23,366 
France pais, mae 316,540 48,100 56,568 
United States ... 315,412 33,112 54.211 
Total, all iron and steel 2,039,463 ... 272,501 . 288,343 


Current Business. 

Ashmore, Benson, Pease and Co., Ltd., Stockton- 
on-Tees, have secured a contract from the Birkenhead 
Corporation for the erection of a new gasholder at a cost of 
£70,439. John I. Thornycroft and Co., Ltd., have reopened 
their North Yard at Southampton, which has been closed 
for several years. New Zealand owners. have placed orders 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


for one twin-screw vessel of 900 tons and another of 800 
tons with Henry Robb, Ltd., of Leith. It is stated that 
negotiations are in progress for the industrial development 
of the Beardmore shipyard at Dalmuir, which was closed 
in 1931 under the shipbuilding industries rationalisation 
scheme. The preparation of a site for the new works 
of the Saturn Oxygen Company has been commenced 
at Pallion, Sunderland. Imperial Chemical Industries, 
Ltd., have just opened new research laboratories at 
Blackley, Manchester. A new can-making factory owned 
by the Eaglesbush Tinplate Company, Ltd., Melyn, 
Neath, has commenced operations. The company is a 
subsidiary of the Metal Box Company, Ltd. The National 
Tube Company, Ltd., weldless steel tube makers, are 
extending their works at Prospect-road, Halesowen. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Uruguayan State 
Electricity Supply and Telephones Administration : 
50,000 kilos. of hollow hexagon carbon steel (Montevideo, 
February 21st); 43,800 round iron bars of various dia- 
meters (Montevideo, March 7th). South African Railways 
and Harbours Administration: Supply and delivery of 
quantities of bolts, nuts, and cuphead rivets (Johannes- 
burg, February 7th); about 233 tons of steelwork, 
together with quantities of rivets, bolts, nuts, &c., for 
bridges (March 14th). New Zealand and Publie Works 
Department : Supply and delivery c. and f. Auckland of 
six galvanised steel transmission line towers, complete 
with cross-arms, grillage, and accessories, designed to 
carry a single circuit three-phase 110,000-volt line, con- 
sisting either of three 19/0-10lin. copper conductors or, 
alternatively, of three 266,800 em. A.C.S.R. conductors 
on a single cross-arm (Wellington, March 8th). 


Copper and Tin. 


The copper market has fulfilled expectations 
and the sharp rise in price last week has been followed 
by a reaction. The upward movement was largely the 
result of important buying by the Russian and Japanese 
Governments, and by an improvement in sentiment 
in the United States market. which resulted in consumers 
showing a more active interest in the metal than for 
several weeks. The view was held in the London market 
that the American producers would do well to retain 
their prices at a low level and stimulate the demand. 
They preferred, however, to take the more obvious 
course of raising their quotations and this, no doubt, 
was partly responsible for the manner in which the buying 
faded away. It is probable, however, that the setback 
will be only temporary, and if the producers nurse the 
market a gradual expansion in the demand and an appre- 
ciation in values should take place. The appearance of 
the statistics for December exercised a discouraging 
influence upon the market. According to these figures 
the world’s stocks of refined copper increased from 413,846 
short tons at the end of November to 471,752 tons on 
December 3lst, a rise of 57,900 tons. Production of 
refined copper in the United States fell from 75,790 tons 
in November to 60,463 tons in December. The apparent 
consumption in that month declined in the United States 
to 18,103 tons from 33,892 tons in November, and outside 
the United States to 103,863 tons from 120,696 tons. 
In the London standard copper market prices receded 
sharply and there was a certain amount of profit taking. 
At the beginning of this week, however, a rather better 
tone developed, as consumers displayed fresh interest 
in the market, and there was a certain amount of buying 
on French account.... The tin market has followed 
the general tendency of metals and prices became easier ; 
but a partial recovery was made at the beginning of this 
week. Consumers in this country have shown a certain 
amount of interest. Buying by the United States, how- 
ever, has been on hand-to-mouth lines, and the Continent, 
as usual at this time of the year, has shown comparatively 
little activity. A feature of the market has been the 
steady buying by Japan in the East. Although the 
undertone remains sound, the market is in a sensitive 
condition and reacts quickly to outside influences. 


Lead and Spelter. 


Although the general situation in this market 
has remained unchanged, prices have developed an easier 
tendency. This is partly in sympathy with pricé move- 
ments in other non-ferrous metal markets and also owing 
to a spasm of nervousness regarding supplies. The recent 
heavy buying by Russia and Japan apparently created 
a temporary impression that the foreign demand for lead 
for armament purposes might result in a tightening of 
supplies. In the British market the completion of stock- 
taking operations has been followed by a greater show of 
interest on the part of consumers. It seems likely that 
business in lead and lead products may be resumed on a 
vigorous scale, since the trade is entering upon a period 
when the requirements of users generally expand. In 
December, which is recognised as a quiet month, the 
production of lead pipes and sheets dropped to below 
10,000 tons, a point to which it had not fallen for a long 
time. The improvement in the tone of tke spelter 
market did not last long, and was followed by an appre- 
ciable decline in prices. The position of the metal has 
not materially altered, and lately the price movements 
appear to have been governed by outside conditions. 
Japanese purchases have continued, and it would appear 
that this country is taking steps to ensure supplies of 
metals. One reason for the advance in values was the 
belief that prices had dropped to a level at which the 
high-cost producers would be obliged to curtail output. 
This possibility still exists, and some at least of the 
producers must be concerned as to their prospects of 
operating upon a profitable basis. The demand in this 
country remains steady, although it is not at a high level, 
and on the Continent consumption tends to expand slowly. 
The scarcity of high-grade metal is still a feature of 
the market, and a wide margin has developed between 
the prompt and forward price of these brands. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
ft Export prices are for Empire Markets ; 


from associated British Steelmakers. 


PIG IRON. 
Home. 


Foundry home prices except for Scotland less rebate of 5/—. 
(D/d Teesside Area.) 


Export. 


N.E. Coast— > a oe £3. d. 
Hematite Mixed Nos. ... 612 6 - 
= No. 1 613 0 
Cleveland— 
No. 1 sas See eee eee EN ® ola. 6 2 6 
Pe RR cn eae a eT eee 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic 5 0 0 
MIDLANDS 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry... 511 0... ... 
”» oo. ee ee, - 
Basic seach aoe is sen eal ae a. Ce Ge 
Northampton— 
Foundry No. 3 5 8 6 
Forge 6 & 6 - 
Derbyshire 
No. 3 Foundry 511 0 
Forge 5.8 0 
ScoTLanpD— 
Hematite, f.o.t. furnaces 613 0... - 
No. 1 Foundry, ditto ... 6 0 6... 
No. 3 Foundry, ditto ... 5 18 0 _ 
Basic, dd Ba ek. ae 
N.W. Coast— 6 13 0 d/d Glasgow 
Hematite Mixed Nos. 618 6 ,, Sheffield 
|; 6 ,, Birmingham 


MANUFACTURED IRON. 





Home. Export. 
Lancs AND YorRKS— & a. d. £ s. d. 
Crown Bars er) a ee ee 
Best Bars - BS RB! Os... 
MipLanps— 
Crown Bars ... | ae oe — 
Marked Bars (Staffs) = A188 5 _ 
No. 3 Quality oft 42,)'6 — 
No. 4 Quality 3.8 - 
ScoTLanD— 
Crown Bars ig ge Res 13 5 O 
Best... 2 1315 0 
N.E. Coast— 
Crown Bars . 13 5 0 13 5 O 
Best Bars A 1315 0 13 15 0O 
Double Best Bars 145 O 145 0 
NorTHERN IRELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... , ap. SF Bc... 
STEEL. 
*Home Export. 
LONDON AND THE SouTH— & s 4. £.s.,4, 
Angles kn BO 10 12 6 
me...i. Gace. 8, SES .@ 11 12 6 
Joists a Ss 8 10 12 6 
Channels... . cen: 10 17 6 
Rounds, 3in. dl a BP .:408 8 ©. 11 12 6 
o under 3in. wat Oe. 1115 0 
Fiats, under Sin. ... 12 0 6%. 1115 0O 
Plates, fin. (basis) 1113 0 ll 0 0 
a 16: 16.0... 1l 5 0 
x tin. ... 2 3 0. 1110 0O 
es aes ee PG RR: 1115 0 
fein. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin.... is 3.0 12 20 
Nortu-East Coast— es, a. ~ «, “a: 
Angles 2 2 2... 10 12 6 
Tees... | i a 1110 0 
Joists 1, 0,4. 10 12 6 
Channels... ... oy RD ht Benz 10 17 6 
Rounds, in. oma up 12 0 6.. 11 12 6 
= under 3in. 11 18 0O*.. 1115 0 
Plates, in. (basis) 11 8 0 ee 
= fyin. ... 3 11 33 0 see 
a tin. ... 1118 0 1110 0 
ie fein. ... ZZ 2s 6 1115 O 
Jn. fin. to and ey 
6 Ib. per sq. ft. (8-G.)... 12 10 0... ... 10 0 
Boiler Plates, in.... SEE BB 1 ®) 2.5/0 12 2 0 
MIDLANDS, AND LEEDS aND DistRIcT— 
£s. d. £ s. d. 
Angles i.e BS .. 10 12 6 
Tees... AS. D~. bys, 1112 6 
Joists hi, 0.4... 10 12 6 
Channels... bei bs 82 @.2z 10 17 6 
Rounds, 3in. and up REO) “H.2 11 12 6 
es under 3in. 2 88 Oo": 1115 0 
Flats, 5in. and under 11 18 0*.. 1115 0 
Plates, jin. (basis) ae. 6. ll 0 0 
* Es 25 MTS. 4... ll 5&5 O 
eS tin, +. 12, 0, 6... 11 10 0 
es fein. .. af: BiB 23 1115 0 
Un. fin. to and a-_ 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin.... 12 0 6 12 2 6 


STEEL (continued). 


*Home, tExport, 
GuLasGow AND DIstRict- £) eh Arita 
Angles ER Minin. lO 12. 6 
Tees... wiRB2I® -Oriz 11 12 6 
Joists 2} @ -Grar 10 12 6 
Channels.. : 3 ee es 10 17 6 
Rounds, Sin. eka’ up ll O 6 11 12 6 
Me under 3in. ht ie oe. 11 15 O 
Flats, 5in. and under J1 18. OF. 1L 15 O 
Plates, jin. (basis) 1l 8 0 ey ee 
» sulin. ‘ b2-234ia.. lh 5 Q 
” tin. 1118 O. 11 10 0 
fin. 12 3 0 1115 0 

Un. xin. to and aad 
6 Ib. per sq. ft. (8-G)... 12 10 0. 210 0 
Boiler Plates, jin. 1118 O 7 2 eo 
South Wates AREA te ee £) .ensd 
Angles Pr OCs 10 12 6 
Tees... 13 0 6 lt 12 6 
Joists ll O 6 10 12 6 
Channels.. oe + ie ee 10 17 6 
Rounds, ie. and up 12 0 6 1112 6 
»» under 3in. 11 18. o*. 11 15 0 
Flats, 5in. and under ... 11 18 0*. 1115 0 
Plates, jin. (basis) 1110 6 11 0 0 
eo ee 1115 6 1l 5 6 
” dims... .12 0 6 11 10 0 
” fein. ... oo Ses ee ee 1115 0 

Un. in. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0... ... 12 2 6 
IRELAND—¥F.0.Q. BELFAST. Resr or IRELAND. 
Sa 78 os: a 
Angles M6 ©. ll 8 0 
Tees... ae. i2 80 
Joists | ae i Bees: 11 15 6 
Channels.. 11 10 6 11 13 0 
Rounds, 3in. ons up 12 5 6 12 8 O 
os under 3in.* 10 16 0. aes 10 16 0 
‘Plates, jin. (basis) 1113 0 1115 6 
aoe gee 11 18 0 12 0 6 
” am, 32 12 3 0 i? ie 
» fein. . 24,08 10 © ... 12 10 0 
Un. in. to Zin. incl. BOD: ane ne 12 5 6 

* Rounds and Flats tested quality ; Untested 9/- less. 
OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. £« € £ s. d. 
11-G. to 12-G., d/d Ma 15: .0.... .f.o.b. 1410 0 
13-G., d/d (U6. 2 6 accom Dnlee 0 
14-G, to 20-G., d/d 1510 0... ...f.o.b. 14 15 0 
foe to 24-G., d/d 1515 0. f.o.b. 15 0 0 
. and 26-G., did «Ge 20,0. .f.o.b. 15h 15 O 


sauna Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. d. 

4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons eos eee Ces! | one, ee 
Export: India, £19 ame c.i. t; South Africa, £17 15s. f.o.b., 
plus 3 p.c. invoice walee : Rhodesia, £18 5s. f.o.b.; 


Trish Free State, £18 10s. f.o.q.; General, £17 15s. f.o.b. 
24-G Basis for all Gauges. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


(0- 86% to 0-99% C.) 
Pe » (over 0-99% C.) 
Rails, Heavy, 500-ton lots, f.o.t. 
» Light, f.o.t.. iui, Ss rs Oe ee na 9 


FERRO ALLOYS. 
Tungsten Metal Powder .-6/14 per Ib. (nominal) 
Ferro Tungsten oe . 6/- per Ib. (nominal) 


” ” 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. S &.. a 
Soft (up to 0-25% C.), untested 717 6 
»” a tested SuVié 

Basic (0-33% to 0-41% C.) : : 812 6 
» Medium (0-42 to 0-60% C.) ... . phe 9 2 6 

» Hard (0-61% to 0-85% ”¢.) Ss. hae. Qik > 33 ...6 

2 6 

10 12 6 

2 6 

2 6 


Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 

“ os 6 p.c. to 8 p.c. . £24 0 O 7/6 

= ie 8 p.c. to 10 p.c. . £24 0 O 7/6 

ie ss Max. 2 p.c. carbon £36 0 0 11/- 

” *” » Ip.c.carbon ... £38 5 0 11/- 

” ” » 0-50p.c.carbon £41 0 0 12 

” ” » carbon-free . 1/-per lb. 
Metallic Chromium... . ... 2/5 per lb. 


- £18 15 0 home 
. £12 0 Oseale 5/— p.u. 


Ferro Manganese (loose), 76 p.c. 
» Silicon, 45 p.c. to 50 p.c. 


se -, woe .-. £17 0 Oscale 6/- p.u. 
» Vanadium ... 14/- per Ib. 

» Molybdenum ... ‘ ... 4/9 per Ib.; 5/— forward 
» Titanium (cexbon-tree) .. . 9d. per Ib. 


... £185 to £190 per ton. 
. 8/6 to 8/9 per Ib. 


Nickel (per ton) 
Cobalt veo” | aes 





* Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, January 19th.) 


CorpPER— 

Cash €42 6 3to#42 7 6 
Three months ... C12 11 3to £42 12 6 
Electrolytic rer £46 10 Oto £47 LO 0 
Best Selected Ingots, d/d Bir- 

mingham £47 5 6 
Sheets, Hot Rolled £79 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 12}d. 
»  Brazed (basis) 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £39 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy Ii4d. 11}d. 
»  Brazed... 134d. 134d. 
Tin-— 
Cash ... . £184 5 Oto L184 10 0 
Three Months . -- £185 0 Oto £185 5 0 
SPELTER— 
Cash ... vis °Y Se) SI S*6 
Three Months £15 5 Ote £15 6 3 ° 
Leap— 
Cash ... £16 1 3to £16 2 6 
Three Months ... £16 3 9to £16 5 O 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/- to 21; 
Hamilton Ell 23/- 
Splints 25)- 

AYRSHIRE— 
(f.0.b. Ports)—Steam 20/- 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . A ei 20/- 
Unscreened Nav areas 20/- to 21/- 
LorHIaAns— 

(f.0.b. Leith)—Hartley Prime... 19/6 
Secondary Steam ... 19/- 
ENGLAND. 

Sours Yor«ksaire, Hutt— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20/- 
» Second... 18/6 to 19/- 
» Best Small... 18/6 to 19/- 
Unscreened 18/- to 19/— 
DurH#AM— 
Best Gas... 22/ 
Foundry Coke 38/— to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/—to 29/6 oo 
South Yorkshire . 25/6 to 27/6 — 
Seconds ... 22/-to 24/- —_— 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- 
Best Seconds ... 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/— to 19/6 
Cargo Smalls ... 18/— to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26/- 
SwansEA— 
Anthracité Coals : 
Best Lamge ...0 ...':.. 38/— to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 33/- to 36/7 
Peas - 26/- to 29/6 
Rubbly Culm.. 15/- to 16/- 
Steam Coals : 
Large Ordinary 20/- to 25/- 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4}d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Proposed Labour Statute. 


THE negotiations undertaken by Monsieur 
Chautemps with a view to bringing together employers 
and the labour unions for a discussion on the general lines 
of a new labour statute in the form of a Bill to be passed 
by the legislature terminated abruptly with the resigna- 
tion of the Cabinet. How and when the negotiations will 
be resumed cannot yet be foreseen. As no good can come 
of them unless the Government is prepared to take 
sufficiently energetic action to ensure an observance of 
the proposed labour legislation, it is obviously useless to 
introduce new measures unless authority can be imposed. 
The refusal of the Popular Front Government to keep 
labour within the limits of the concessions granted to it 
by the Matignon contract in June, 1936, was responsible 
for the harm that has been done to the country’s economy 
since then. Monsieur Chautemps wanted an assurance 
that the Government would exercise the full extent of its 
authority in support of laws for the protection of both 
workers and employers, and his failure to obtain that 
promise from the Socialist members of the Cabinet was 
largely the cause of his resignation. All that can be hoped 
for at the moment is that the crisis will produce changes 
favourable to a check on extremist action, and, conse- 
quently, to a lessening of the strained relations between 
employers and the unions. The conference convened on 
Wednesday of last week revealed to Monsieur Chautemps 
the difficulty of his task. The employers’ confederation 
declined to send delegates unless all employers’ and 
workers’ organisations were represented, and as_ the 
Confédération Générale du Travail refused to tolerate the 
presence of non-affiliated unions, the conference merely 
provided an occasion for statements by the confederation 
of small and medium producers, syndicates of engineers 
and technicians, and by Monsieur Jouhaux, the general 
secretary of the C.G.T. Monsieur Chautemps was to have 
continued his negotiations outside the conference with the 
employers’ confederation and other organisations interested 
in the proposed labour statute. 


The Labour Confederation. 


In the present state of things it may be desirable 
to say something about the fundamental differences 
between the two parties. The Confédération Générale du 
Travail has always been revolutionary in character, and 
it was the initiator of the labour reforms, some of which 
were carried out with the overwhelming support of 
Socialists and extremists in the present Government. It 
thus acquired an influence and political power that 
attracted to it the mass of workers, with a promise of 
high wages and leisure and a complete independence of 
employers. It claims to have a membership of five 
millions and to represent the entire working community, 
but even admitting this figure, it certainly includes less 
than one-half of the total number of wage earners, which 
has always been estimated at approximately twelve 
millions, and it is affirmed that the social insurance figures 
are considerably higher. Basing its claims on a majority 
representation, the C.G.T. has refused to allow non- 
affiiated federations and unions to be represented in 
negotiations with the Government. Its programme covers 
the whole range of Socialist reforms, which can only be 
carried through by a labour dictatorship. Opposition 
to the-dictatorial powers of the C.G.T. has been growing 
in consequence of discontent among men who are alarmed 
by the loss of work and wages, the closing of a number of 
factories, and the increasing figures of unemployment. 
Monsieur Jouhaux has not succeeded in securing a 
monopoly of labour control, national collective contracts, 
a monopoly of labour supply, and an investigation into 
the causes of men being discharged by employers. The 
attempt to exclude from work men belonging to unions 
not affiliated to the C.G.T has failed. The only hope of 
that confederation exercising any control of labour 
supply is through the proposed labour statute governed 
by a Socialist State, and it is therefore comprehensible 
that the employers’ confederation should require some 
guarantee that the proceedings at the conference should 
be carried on in a manner conforming with the interests 
of everyone concerned. 


The Employers’ Case. 

The attitude of the employers’ confederation 
towards the conference was held to compare unfavourably 
with that of the C.G.T., which, moreover, made a reserva- 
tion that would ensure for it the collaboration of the 
Government in giving a permanent and binding character 
to its programme of social reforms. Employers also made 
a reservation to the effect that their authority should not 
be called in question. They hold that there can be no 
compromise on this essential matter. At the time of the 
Matignon convention the disunited body of employers was 
compelled by organised labour, and a Socialist Government 
depending upon extremist support, to sign a charter in 
which, nevertheless, employers secured what they believed 
to be certain guarantees, but which proved to be a one- 
sided arrangement through the unions interpreting the 
convention in their own way. There was no authority to 
ensure a prope: observance of collective contracts, or of 
preventing unions from adopting violent methods to 
deprive employers of their own authority. Being now 
organised, the General Confederation of Employers has 
placed authority outside the pale of discussion. It does 
not pretend to represent all employers, because there is 
a certain cleavage between the capitalist class of employers, 
who are the particular objects of attack from the extremist 
unions, and the small and medium employers whose men 
are frequently outside union control. The confederation, 
nevertheless, represents the big part of industry, which 
cannot be carried on under the conditions which the 
C.G.T. seeks to impose. It refuses to discuss any monopoly 
of labour supply which the C.G.T. regards as the pivot of 
its reform system. A Bill for that purpose is now in pre- 
paration, but employers will have nothing to do with it. 
The difficulties encountered by Monsieur Chautemps in 
his initial negotiations reveal that there is little hope of 
his successors doing anything better unless extremist 
influence is excluded from the relations between capital 
and labour. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale ht ames 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


ELECTRICAL APPLIANCES. 


476,284. March 19th, 1937—Exectricat Vacuum TvuBEs, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

In the production of electric vacuum discharge tubes, it is 
frequently difficult to connect the individual parts in such a 
sequence that the prior produced joints or the prior fitted 
components on the individual parts shall not get damaged 
when the succeeding joints are made. The discharge tube 
illustrated diagrammatically in Fig. 1 consists of a cylinder or 
cap A, a ceramic closure plate B, and a metallic ring C, which is 
soldered to the ceramic plate, on the one hand, and welded to 
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the metal cap on the other. In order to make the welding 
process a simple one, this metallic ring projects towards the 
side opposite the discharge space. The difference in diameter 
between the ring and the metal vessel at the point of fusion is 
slight, so that welding can be effected without any considerable 
variation in shape. To simplify the welding process, if required, 
flanges D, E can be provided, as shown in Fig. 2. In many 
cases it is more advantageous to let the ring C project past 
the ceramic plate towards the side facing the inside of the 
envelope, as shown in Fig. 3. Other variations are illustrated 
in the specification.— December 6th, 1937. 


TELEGRAPHS AND TELEPHONES. 


476,256. June 6th, 1936.—-ExLecrricat Circuits ror HiGH- 
FREQUENCY CURRENTS, Baird Television, Ltd., and D. W. 
Pugh, 58, Victoria-street, London, 8.W.1. 

This invention relates to electrical circuits for high-frequency 
currents, and is especially concerned with an improved form o 
inductive circuit of high resistance. In the construction of 
radio transmitters for very high frequencies which are required 
to transmit a high-frequency carrier modulated with a wide 
frequency band, it is found desirable that certain inductive 
circuits shall have a high resistance, i.e., the losses shall be 
large. It is found advantageous if a circuit of comparatively 
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low loss be required to construct the ferro-magnetie conductor 
A of so-called stainless steel, i.e., steel containing 10 to 20 per 
cent. chromium and 6 to 25 per cent. nickel, while, if a very 
high loss circuit be required, a steel of higher permeability 
may be employed. The conductor may consist of a flat strip 
having a copper pipe B secured to one edge and bent to form 
ap inductive circuit so that the longer side of the strip remains 
in substantially the same plane. Alternatively, a copper pipe 
may be fastened to one of the longer sides of the strip which 
is then bent, so that the shorter edges remain substantially in 
the same planes. December 6th, 1937. 





AERONAUTICS. 


476,258. June 6th, 1936.—MrEaANs FoR CONTROLLING AIRCRAFT, 
Vickers (Aviation), Ltd., and D. L. Ellis, Weybridge Works, 
Brooklands-road, Weybridge, Surrey. 

It is stated in this specification that if a slot is formed in the 
upper surface of an aerofoil near the trailing edge, and if a suction 
is applied to this slot so that the airflow is inward towards the 
interior of the wing, the lifting effect of the whole of the upper 
surface of the aerofoilis improved. The cause of this improved 
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lifting effect is the augmented depression produced at the 
trailing edge, but it appears that the effect of the augmented 
depression so created near the trailing edge is not localised, but 
extends forward over the wing. Further, if the depression 
which exists near the leading edge be partly or wholly destroyed 
over part of the span, the lift of that part of the aerofoil will 
be greatly reduced. Advantage is taken of this phenomenon 
to control the relative lift of the wings on either side of an 
aeroplane. Slots or openings are formed in the upper surfaces 





of the wings at A A and BB, and are connected together by 
ducts CC. At a central point D there is a valve which can be 
used to put the slots into communication.—December 6th, 1937. 


476,288. July 30th, 1936.—Arrcrarr Lanpine Saits, E. 
Krafft, and R. Weichardt, Ségestrasse 23, Bremen III, 
Germany ; W. Freistadt, Bornstrasse 49, Bremen, Germany, 
and J. Hicke, Farnstieg 5, Altona-Rissen, Germany. 

This invention is concerned with the manipulation of a “ sail,” 
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which is lowered over the side of an aircraft carrier to lie on 
the water and facilitate the recovery of flying machines after 
flight. The sail A is handled by a transporter B, which can 
move from side to side of the ship, so that the sail can be laid 
out on the lee side. An arrangement for trailing the sail astern 
of the ship is also indicated.—_December 6th, 1937. 


TRANSMISSION OF POWER. 


476,295. June 2nd, 1936.—INsuLATORS ror HicH-TENSION 
Evectric Lives, Compagnie Générale d’Electro Céramique, 

16, Rue de la Baume, Paris, France. 
In order to minimise the disturbance of radiophonie reception 
which is produced by the glow discharge from high-tension 
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lines at supports, 


transmission 
inventors screen all sharp corners of the insulator fixings by 


eleetric 


surfaces of rounded formation. The insulator is cemented to 
a metallic cap A to which the conductor B is clamped by the 
plate C. The bolt D is screened electrically by the smoothly 
eurved horns E.—December 2nd, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


476,286. May 2ist, 1936—FLump PREssURE GOVERNORS, 
F. O. Horstmann and P. F. Horstmann, and The Horst- 
mann Gear Company, Ltd., Newbridge Works, Bath, 
Somerset. 

The inlet for this pressure-reducing valve for gas is marked 
A and the outlet B. The flow of gas is controlled by the piston 
valve C. The valve is controlled by a piston D, which com- 
municates with the outlet side through the radial passage 
E of the throat of the Venturi tube F (which forms the com- 
pensating means), the annular groove G of the Venturi and 
the tube H, the piston D being thus subject to the action of 
the pressure on the outlet side, which acts against a resisting 
force constituted by the weight of the piston and, if required, 
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by the weight of the adjusting discs J. The valve naturally 
lifts towards the closing position when a predetermined or 
set pressure on the controlled side B is exceeded. The Venturi 
tube F forming the compensating means produces an ejector 
action whereby this set pressure is automatically increased 
in proportion to the volume of fluid passing through the governor. 
It is desirable that the compensating effect produced shall 
be capable of setting or adjustment, and it has been found that 
in the embodiment shown this can be done by varying the 
distance apart of the inner end of the communication passage 
E of the Venturi from the axis of the outlet port K, indicated 
in the drawing at L. In order that this may be accomplished 
in an easy and practical manner, the Venturi is rotatably 
mounted with its axis M spaced from the axis L of the outlet 
port, so that by rotation of the Venturi the compensating 
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effect may be set or adjusted. When the distance apart of 
the inner end of passage E and the axis L is smallest, the com- 
pensating effect is largest, and when this distance is largest the 
compensating effect is smallest.— December 6th, 1937. 


TRAMWAYS AND RAILWAYS. 


476.605. June 13th, 1936.—Lianr Signaus, D. G. Shipp and 
R. M. MacGregor, and Westinghouse Brake and Signal 
Company, Ltd., 82, York-road, King’s Cross, London, N.1. 

In this signalling system a spectacle plate A with red, yellow, 
and green glasses is interposed in a beam of light. The spectacle 
plate is pivoted at B and is attached to a vane C on the same 
pivot. The vane passes through the field gap of two sets of 
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electromagnets D and E, which are energised from the signal-box 
or station. The windings F and G are connected in parallel 
and the winding H separately. The weight of the parts tends 
to keep the spectacle in the danger (red) position. By the 
successive energising of the three coils the vane C and conse- 
quently the spectacle plate is moved into the caution (yellow) 
and proceed (green) positions. ~December 13th, 1937. 


MISCELLANEOUS. 


475,503. May 19th, 1936.—Processes FOR THE PREPARATION 
oF UNVULCANISED RUBBER IN GRANULAR OR POWDERED 
Form, B. D. Porritt and W. H. Willott, both of the 
Research Association of British Rubber Manufacturers, 
105-107, Lansdowne-road, Croydon. 

This invention relates to the preparation of unvulcanised 
rubber in the granular or powdered form from unvulcanised 
rubber, as, for example, crepe, smoked sheet, or from latex 
coagulum, to secure a product facilitating subsequent manu- 
facture or chemicai treatment. It yields an open texture 
granular product of any desired degree of fineness down to 
one-fiftieth of an inch diameter or finer. The raw or unvulcanised 
rubber or coagulum is converted to granular form by a shearing 
or mincing action or other analogous treatment such as the 
passage of the material between a pair of heavy rolls, prefer- 
ably differentially geared, and simultaneously spraying the 
rubber with a dilute solution of caustic soda, sodium carbonate, 
caustic potash, or a soap solution or any other suitable alkaline 
reagents containing a monovalent basic radicle or a solution 
containing mixtures thereof. An aqueous solution containing 
i to 2 per cent. by weight of caustic soda and 2 to 3 per cent. 
by weight of washing soda has been found to be particularly 
suitable. The resulting coarse shredded mass of rubber is 
lightly dusted with a dusting agent such as zine stearate or 
tale and is subjected to further treatment between the rolls 
until it is reduced to the desired fineness, the mass of rubber 
being sprayed with the alkaline solution between each passage 
through the rolls. The product may then be screened to separate 
any coarse particles, which can be returned for further treat- 
ment and any surplus adhering liquid reagent may be removed 
and the material thereafter suitably dried..—_ November 19th, 1937. 


476,609. June 16th, 1936.—SrpHons, Kodak, Ltd., Kodak 
House, Kingsway, London, W.C.2, K. S. Smith, Kodak 
Works, Wealdstone, Middlesex, and E. V. Casburn, 152, 
Cambridge-road, Hitchin. Hertfordshire. 

Referring to the drawings, an auxiliary or self-starting siphon 
is composed of limbs A B, each of relatively small cross-sec- 
tional area. The limb A of this siphon is surrounded near its 
lower end by a vessel C which forms a substantially closed air 
chamber. The main siphon has limbs D E of comparatively 
large internal cross-sectional area. A tube F connected with 
the auxiliary siphon extends upwardly in the main siphon, 
and terminates in a bent end. Just below the junction of the 
tube F and the limb B there is provided a loop or bend G. 
The air chamber C is provided with two small inlet holes H 
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in the bottom and a small outlet hole J is provided in the 
enclosed part of limb A. When it is desired to use the siphon 
apparatus for discharging liquid from a receptacle, the limb D 
of the main siphon is plunged into the liquid to such a depth 
that a column of liquid rapidly rises in the lumb A nearly to the 
beginning of the bend connecting the limbs of the small siphon. 
Liquid also enters the pressure chamber C through the holes H 
but more slowly. This results in the air within the pressure 


chamber being compressed and gradually forced through the 
small outlet hole J into the liquid column within the limb A. 
The air entering the column gradually forces the liquid up the 
limb A and eventually discharges it over the bend into the limb 
The liquid discharging out of the fall tube B 


or fall tube B. 





to the outside of the main siphon first passes round the bend G, 
and gradually air is withdrawn by suction action from the main 
siphon by means of the small tube F. In order to prevent the 
withdrawn air being replaced, the end of the limb E of the main 
siphon is initially placed in a liquid seal, not shown. After a 
short time the liquid level in both limbs of the main siphon 
rises, due to the reduction of air pressure therewithin. The 
liquid level rises more rapidly, however, in the limb D, and 
when the column of liquid reaches the top of the connecting 
bend it discharges down the limb or fall tube E, thereby initiat- 
ing siphon action in the main tube, as is well understood. The 
bend G in the auxiliary siphon tube is provided to maintain the 
suction action through the small bore tube F in starting up the 
siphon apparatus.— December 13th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLAOE at which the meeting is to be held should be clearly stated. 





To-pay. 
_ Inst. oF MECHANICAL ENGINEE 
General meeting. ‘‘ Machine Tool Tests and 
Prof. Dr.-Ing. G. Schlesinger. 6 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1- 
Discussion on ‘‘ Power Station Efficiencies,” R. H. Parsons- 
7.30 p.m. 


-—Storey’s-gate, S.W.1. 
Alignments,” 





vA 


Monbay, JAN. 247TH. 

BraDFoRD ENGINEERING Soc.—Bradford Technical College. 
“The Small Steam Turbine for Centrifugal Pump Drives,” 
A. Flindle. 7.30 p.m. 

Inst. of ELEcrRicAL ENGINEERS : SOUTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘The Design of Domestic Electric Cookers,’ O. W. 
Humphreys; “ Electric Cookers for Domestic Purposes, with 
special reference to Maintenance Costs,”’ J. N. Waite. 7 p.m. 

TugsDAY, Jan. 257TH. ‘ 

Inst. or AvTOMOBILE ENGINEERS.—James Watt Memorial 
Hall, Great Charles-street, Birmingham. ** Steering Problems 
and Lay-out,”’ D. Bastow. 7.30 p.m. 

Inst. oF Crviz Enarneers: Assoc. or LONDON STUDENTS.— 
Visit to the Tunnel Portland Cement Company’s works at West 
Thurrock. 

Inst. oF Civit ENGINEERS.—Great CGeorge-street, West- 
minster, 8S.W.1. ‘‘ The Subsidence of a Rockfill Dam and the 
Remedial Measures Employed at Eildon Reservoir, Australia,” 
R. G. Knight. 6 p.m. 

Inst. oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
Districr Assoc.—The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. “* The 
Production of Roadstone and Tarmacadam,” G. FE. Marshall. 
7.30 p.m. 

Inst. oF ELecrricat ENGINEERS: 
North British Station Hotel, Edinburgh. 
former Developments and Applications.”’ T, A. Long. 

Inst. OF ELECTRICAL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Cathode Ray Tubes for Wireless Pur- 
poses,”’ a discussion opened by L. H. Bedford. 6.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN ScoTLaAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Architectural Engineering,” 
R. T. James. 7.30 p.m. 

SHEFFIELD METALLURGICAL Soc.—Mappin Hall, University, 
Sheffield. ‘‘ Bearing Lubrication,” Prof. H. W. Swift. 7.30 p.m. 
WEDNESDAY, JAN. 26TH. 

Inst. OF Crivit ENGINEERS: NEWCASTLE - UPON - TYNE 
AnD District AssocraTion.—Stockton-on-Tees Co-operative 
Society’s Café, Wellington-street, Stockton-on-Tees. ‘‘ The 
Construction of the Kincardine-on-Forth Bridge,” E. W. Gill. 
7 p.m. 

Inst. oF Locomotive 
Engineers, Storey’s-gate, 5.W.1. 


Scottish CENTRE.— 
* Recent Trans- 
7 p.m. 


ENGINEERS.--Inst. of Mechanical 
“The Theory and Practice 


of the Locomotive Boiler,’’ M. M. Loubser. 6 p.m. 
Tuurspay, Jan. 27TH. 
Inst. oF Civit ENGINEERS: BIRMINGHAM AND DISTRICT 


Association. James Watt Memorial Inst., Great Charles- 
street, Birmingham. ‘“ Construction of Permanent Way for 
High-speed Traffic,” H. 8S. B. Whitley. 6 p.m. 

Inst. oF Crvin ENGINEERS: BRISTOL AND District Asso- 
cIaATION.—Royal Hotel, Bristol. Annual dinner. 6.30 p.m. for 
7 p-m. 

Inst. or Crvit ENGINEERS : SourH WALES AND MONMOUTH- 
SHIRE AssociaTIon.—Royal Metal Exchange, Swansea. ‘‘Wales 
and Recent Waterworks Practice,” A. L. Arnold. 6.30 p.m. 

Inst. or Fuet.—Junior Inst. of Engineers, 39, Victoria-street, 
8.W.1. “‘ Briquetting of Peat,’”’ H. McNeil and E. L. Luly. 
6 p.m. 

Inst. oF MECHANICAL ENGINEERS: NortH-WEsTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘‘ Cast 
Materials for Crankshafts,”” W. West and J. G. Pearce. 7.15 p.m 

Royat Arronavuticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. Discussion on “ High Wing Loading and 
the Three-Wheeled Undercarriage.” 6 p.m. 

Feriway, Jan. 28TH. 

Junior Inst. or ENncInreERS.—39, Victoria-street, 5.W.1 
*‘Mechanism of Locks and Other Lifting Devices in Inland 
Navigation,’”’ D. G. McGarey. 7.30 p.m. 

NortH-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘‘ Diesel-Varia,” G. J. 
Lugt. 6 p.m. 

SaturDay, Jan. 29TH. 

Inst. or Metats: Norta-East Coast LooaLt SEction.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. ‘‘ Randrupson Process of Cement Mould- 
ing,’ F. W. Rowe. Joint meeting with the Inst. of British 
Foundrymen, Newcastle Branch. 7.30 p.m. 

Monpay, Jan. 3IsT. 

Inst. or Civit ENGINEERS: NORTHERN IRELAND ASSOCIA- 
TION.—Queen’s University, Belfast. ‘* Widening and Improve- 
ment of the Belfast-Bangor Road,’’ R. H. 8. Patterson. 
6.15 p.m. 

Turspay, Fes. Ist. 

Inst. or AvuTOMOBILE ENGINEERS.—Royal Soc. of Arts, 
John-street, W.C.2.  ‘‘ National Influences on American 
Passenger Car Design,” M. Olley. 7.45 p.m. 

Inst. or Civi~ ENGINEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the British Section, 
Société des Ingénieurs Civils de France and the Institution of 
Structural Engineers. ‘‘ Recent Works at Dunkerque Harbour,”’ 
Monsieur P. Brice. 6 p.m. 





WEDNESDAY, FEB. 2ND. 

Inst. or Crvm. ENGINEERS.~-Great George-street, West- 
minster, S.W.1. Informal meeting. ‘The Resistance to 
Fatigue Stresses of Welded and Riveted Joints,”’ introducer, 
Professor F.C. Lea. 6 p.m. 

Inst. or Mertrats: MANCHESTER METALLURGICAL Soc, 
Constitutional Club, St. Ann’s-street, Manchester. ‘* Electro 
deposition in the Engineering Industry,” J. W. Cuthbertson, 
7 p.m. 

Inst. or Mining ENGINEERS.—Burlington House, Piccadilly, 
W.1. Annual general meeting. 11 a.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
Air Routes,” C. J. Galpin. 8.15 p.m. 

TuurRspay, Fes. 3ap. 

Inst. or Civin ENGINEERS: BIRMINGHAM AND DistRIoT 
AssocraTion.--James Watt Memorial Institute, Great Charles. 
street, Birmingham. Annual joint meeting with the local 


* World 


branches of the Institutions of Mechanical and Electrical 
Engineers. 6 p.m. 

Inst. or Crvin ENGINEERS: MANCHESTER AND District 
AssocratTion.—Midland Hotel, Manchester. Annual dinner. 


6.30 p.m. for 7 p.m. 

Roya Agronavuticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ** Recent Research on the Development 
of the Aerodynamic Characteristics of Airoraft,”’ E. F. Relf. 
6.30 p.m. 

Fripay, Fes. 4ru. 

Junior Instr. or ENGINEERS.—-39, Victoria-street, S.W.1. 

* Indestructible Glass,” H. G. Wice. 7.30 p.m. 
Tuespay, Fes. 8ru. 


Farapay House Otp Srupvents’ Assoc,—Hotel Great 
Central, Wharncliffe Rooms. Annual dance. 8 p.m. 

Inst. or Crvu. ENGinNreRs.-—Great George-street, West 
minster, S.W.1. ‘An Experimental Investigation of the 


Effect of Bridge Piers and Other Obstructions on the Tidal 
Levels in an Estuary,”’ Professor A. H. Gibson. 6 p.m. 

Instr. or Crvin ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ** Exten- 
sion of Quay on River Tyne East of the Ouse Burn,” J, KR. dO. 
Lees. 7.30 p.m. 

Inst. of Merats: Nortrs-Kast Coast Local Section. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Paper on ‘‘ Wire Drawing.” 

Inst. Metats: Swansea Locat Secrion.-Y.M.C.A,, 
Swansea. ~*~ Industrial Furnaces,” J. Fallon. 6.30 p.m. 

WEDNESDAY, Fes. 9rH. 

Dreset Encine Users Assoc.—-Annual dinner at Connaught 
Rooms. 

MANOHESTER Assoc. Or ENGINEERS.-—College of Technology, 
Sackville-street, Manchester. ‘‘ Crystallography and the 
Engineer.” 7.30 p.m. 

Royat Soc, or Arts.—John-street, Adelphi, W.C.2. Ordinary 
meeting. ‘‘ The Origin of Oil in Relation to the Formation of 
Coal,”’ John Roberts. 8.15 p.m. 

THurspay, Fes. 10TH. 

Diese, Encine® Users Assoc.—Caxton Hall, 8.W.1. 
charging,”’ L. H. Pomeroy, Jnr. 5 p.m. 

Inst. or CiviL. ENGINEERS: BIRMINGHAM AND DIsTRI'T 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham. Vernon-Harcourt Lecture on ‘‘ Estuary Channels 
and Embankments,”’ Brysson Cunningham. 6 p.m. 

Inst. oF Crvit ENGINEERS: BristoL AND District Assow, 
Royal Hotel, College Green, Bristol. ‘‘ Moving Bridges, with 
Particular Reference to Bascule Bridges,” J. B. Bennett. 
5 p.m. 


oF 


* Super- 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe ANGLO-AMERICAN Ort Company, Ltd., has opened an 
additional drawing-office at 18-20, Regent-street, S.W.1, and 
will be pleased to receive at that address up-to-date catalogues 
and literature. 

Mr. R. J. Wetsa has relinquished his position as general 
sales manager of Petters, Ltd., and has joined the staff of the 
English Electric Company as chief sales engineer of the Diesel 
engine department. 

Mr. A. G. M. Micwett, M.C.E., F.R.S., 4, Bank-place, 
Melbourne, C.1, asks us to state that he is no longer connected 
with Michell Bearings, Ltd., of Neweastle-on-Tyne, and Central 
Buildings, Westminster, his interests therein having been 
purchased by other members of the company. 

Mr. K. V. Wesster, formerly with Alfred Herbert, Ltd., of 
Coventry, has joined the staff of H. E. Weatherley and Co., 
Ltd., Arch-street, London, 8.E.1. He will concern himself 
mainly with Société Genévoise products, for which Messrs 
Weatherley are the agents for London and the South of England. 

Mr. Wittiam R. Gorpon, who has occupied the position 
of Director of the Coal Utilisation Council since its formation 
in 1932, has resigned that post, having been appointed commer 
cial manager of Low Temperature Carbonisation, Ltd., and the 
group of coalite and coal oil companies presided over by Colonel 
W. A. Bristow. 

Dun.op PLantations, Ltd., and The Limmer and Trinidad 
Lake Asphalt Company, Ltd., have signed an agreement for 
the promotion and laying of “* Semtex ” plastic rubber flooring. 
This work will be undertaken by a jointly owned company 
registered as Semtex, Ltd., with offices at Steel House, Tothill- 
street, Westminster, S.W.1. 

THe WELLMAN Smith OWEN ENGINEERING CORPORATION, 
Ltd., has acquired the goodwill, designs, and other assets of 
Basic Industries’ Equipment Company, Ltd. Current contracts 
in the hands of Basic Industries’ Equipment Company, Ltd.. 
will be completed by the corporation and the business will 
continue to be conducted under the personal direction and 
supervision of Mr. B. Schieldrop, who has joined the staff of 
the corporation as manager of its furnace contracting depart- 
ment. 








CALENDARS, DIARIES, &c. 


C. Ister anp Co., Ltd., Bear-lane, Southwark-street, 8.E.1. 
Wall calendar. 

TWISTEEL REINFORCEMENT, Ltd., 173, Kingston-road, New 
Malden, Surrey._-Wall calendar. 

Preckett AND Sons, Ltd., Bristol.—Wall calendar with tear-off 
sheets showing the past, current, and next month. 

We.tiMAN, SmitH OwEN ENGINEERING Corporation, Ltd., 
Victoria Station House, S.W.1.—-Wall calendar with tear-oft 
sheets showing the past, current, and next month. 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 





Admiralty. 


CIVIL SEE OHIE F’S 


EPARTMENT. 
CIVIL ENGINEERS REQUIRED for 
H.M. Naval Establishments 
Candidates must be Chartered Civil 
~ “een with good experience in Con- 





tructional Wor 
Applicants NE state their age, and give full per 
ticulars of training, diplomas, and University Der 
pesnmans held, and exact nature of nn wipomen: om meg in 
“The ar appointments will be for a probable duration of 
about three years 
e normal salary offered will be £600 per annum, 
plus * Colonial Allowance at appropriate rates for 
poste abroad, but for some of the posts higher rates 
up to £790 per annum may offered if envenstenally 
well qualified candidates present Poe 
Apevcetene to to the ‘Givi ENGI- 
NEER-IN-CHIEF, Admiralty, «he 
ay to be marked * civ ‘Engineers ” pA top 


left-hand corner. 
Agents for the 


(‘rown 
COLONIES 
COLONIAL GOVERNME NT 
APPOIN ENTS. 


APPLICATIONS from qualified Candi 
— are INVITED for the following 
POS 
ASSISTANT ENGINEER REQUIRED for the 
Sierra Leone Government Railway for one tour of 
12-24 months. fixed salary ranging from £720 to 
£340 a year, according to qualifications and experi- 
ence. Free quarters and passages and liberal leave on 
full salary. Candidates, not over 45 years of age, 
must have had considerable experience in Steelwork 
Erection, and should preferably have had charge of 
Railway Bridge Construction under traffic. Preference 
will be given to candidates who are Corporate 
Members of the Institution of Civil Engineers. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and mentioning this paper, 
CROWN AGENTS FOR THE COLONIES, 4, 
bank, London, 8.W.1, quoting M/5535. 95 


M echanical Draughts- 


MEN REQUIRED, preferauly with 
experience on any of the following types 
of work :— 

War Stores. 
Commercial 
Trailers). 











Vehicles (Chassis or 





Jigs and Tools. 

Applicants should have had not less than three 
years’ Workshop Experience. Age 21 years to 30 
years. Preference given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- 
ing to ability and experience. Posts are non-pension- 
able, but, subject to suitable qualifications, entrants 
sre eligible for consideration for promotion and for 
appointment to the pensionable establishment should 
se arise 

eation. forms obtainable by postcard from 

CHIEF. SUPERINTENDENT OF ORDNANCE FAC- 

Tome (Advt. No. 195), Royal Arsenal, Woolwich, 
c ° 93 


8.E. 92 
’ » 
‘] he War Office. 
(1) A VACANCY EXISTS for an 

ASSISTANT CIVIL ENGINEER in the 
Directorate of Fortifications and Works. 

(2) Candidates should Corporate 
Members of the Institution of Civil 
Engineers or Structural Engineers or 
hold such qualifications as would exempt them from 
the examination or membership of these Institutions. 
They should have experience in the Design of Struc- 
tural Steelwork of Buildings of all types and _in the 
Design of Reinforced Concrete Buildings, of Founda- 
tions, Vaterpinetng, Shoring, Retaining Walls, 
Reservoirs, 

(3) The salesy scale is £340-£18-£466-£25-£600. 








4) The post is pensionable under the Superannua 
tion Acta. 

(5) Every candidate must be of British birth and 
parentage 


(6) Selected candidates will be required to appear 
before _a Selection Board. 


(7) Forms of application, which should be on 


completed on or before 1lith February, ma 
obtained from the PERMANENT UNDER- SEC RE 
TARY OF STATE FOR WAR (C.4), The War Office, 


London, 8.W.1. 953 


W ar Department. 


APPLICATIONS are INVITED fora 


Whitehall, 








POST a ASSISTANT to the SUPER- 
INTENDING ENGINEER and CON- 
STRUCTOR of SHIPPING, Royal 
Arsenal, Woolwich. 


Duties relate to design, construction, 
maintenance of high-speed launches and small 
of the War Department Fleet and their 


and 
vessels 
machinery. 

Candidates must hold an Engineering Degree of a 


recognised college, and must either be corporate 
members of recognised Engineering Institutions or 
possess equivalent qualifications. 

Salary scale £396 17s. a year, rising by annual incre- 
ments of £18 for approved service to £515 18s. a year. 

The appointment is not pensionable, but is likely 
to last for at least two years. The successful candi- 
date will be required to commence duty at an early 
date. 

Preference + — ice candidates, 
things being equal, and to who have held 
responsible positions with shipbuilding or marine 
enginéering firms of standing. 

tier forme obtainable by peered from Se 

DER-SECRETARY of STATE (C.5), The 
onda TW to be lodged os i6th Feb. 

1938. _(Quote_Appts./68.) 9548 


given to other 


( floc. 
ruary, 1 


Le of Glasgow. 
es WATT CHAIR OF THEORY AND 

ACTICE OF HEAT ENGINES 
APPLICATIONS are INVITED for the above 
CHAIR, which will be vacant on 30th September, 

1938. ‘The stipend is £1100 per annum. 
, Further ae regarding the Chair may be 
m to the undersigned, with 
whom applications should be lodged not later than 


lst March 
J. 8. MUIRHEAD, 
Secretary of University be 
9439 








_ January, 1938. 


alderstones Institution. 


WHALLEY, NEAR BLACKBURN. 
FUEL ECONOMISER. 
* he Committee of Management is prepared to receive 

NDERS for te SUPPLY and ERECTION of a 
FURL ECONO 

Form of Tender. conditions of contract, and specifi- 
cation may be obtained on application to the Clerk a and 
Steward of the “institution. 

e form of Tender, when completed, must be 
returned through the post in a plain sealed envelope 
(which must not any name or other mark 
indicating the sender), _ later than a.m. on 
Friday, the 4th Febru cua} . addressed to ‘* The 
Chairman, Committee Management, Calderstones, 
Whalley, near Blackburn.”’ 

GEORGE ETHERTON, 
Clerk to the Committee, 





20th January, 1938. 








> 


United States 


Steam Turbine 


H. G. YATES). 
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No 


The Darnall Works 


(Pror. G, SCHLESINGER). 
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edford Town Council. 


BEDFORD BRIDGE : BORIN 

The Council invite TENDERS for BORINGS to be 
made in the river bed and banks of the River Great 
Ouse in the town of Bedford. A copy of the contract 
documents can be obtained from the Consulting 
Engineers, Messrs. Livesey and Henderson, 14, South- 
place, London, E.C.2, on payment of a deposit of One 
Guinea whieh will be refunded on receipt of a bona 
fide Tender (cheques should be made payable to the 
Bedford Town Council). Drawings will not be issued 
to parties tendering, but may be seen at the offices of 
the Engineers. 

The Council are not bound to accept the lowest or 


any Tender. 

Tenders, endorsed ‘ Bedford Town Bridge: 
Borings,’’ in plain male envelopes, are to be 
delivered to the undersigned not later than Noon on 
Saturday, the 12th wetretr 1938. 

HENRY DARLOW, 
Town Clerk. 

Town Hall, Bedford. 9494 








( Younty Borough of Halifax. 


wy IMPROV EMEN yi COMMITTEE 
HAND-OPERATED VERTICAL-LIFT CANAL 


L ATE. 

TENDERS are INVITED from contractors experi- 
enced in this class of work for the SUPPLY and 
ERECTION of the above, including the removal of 
the —— Gates and all necessary New Foundation 

ork. 

The site is adjacent to Stainland-road Canal Bridge 
on its western side. 

The Committee is open to consider any design of 
gate, preference being given to a structure which will 
be both economical to erect and not unsightly in 
appearance. 

A plan showing the site may be seen, and a speci- 
fication and form of Tender may be obtained at the 
office of Mr. D. T. Lloyd Jones, Borough Engineer, 
Crossley-street, aoe! on payment of a deposit of 
One Guinea (cheques to be made payable to the 
** Halifax Corporation **), which will be returned on 
receipt of a —_ fide Tender. 

Tenders, endorsed ‘‘ Vertical Lift Lock Gate,’’ 
together with full particulars of the gate proposed, 
must be delivered to the undersigned not later than 
first post Monday, 14th February, 1938, and con- 
tractors must state whether or not they are on the 
King’s Roll 

The Contractor whose Tender is accepted will be 
required to ae the Fair Contracts Clauses adopted 
by_the Corporation 

The Committee does not bind itself to accept the 


lowest or any Tender. 
PERCY SAUNDERS, 
Town Clerk. 
a rr Hall, 


loth January, 1938. 





9496 


. 1 

Hgyptian Government. 

ap are being called for by the 
Public Works for the SUPPLY and 
ERECTION at El-Tabia of TWO DIESEL PUMPING 
SETS in place of two existing sets, and the necessary 
Modification to the existing Plant to suit the new con- 
dition and all Auxiliary Works. 

Tenders should be submitted to the DIRECTOR- 
GENERAL, Mechanical and Electrical Department, 
Ministry of Public Works, Cairo, Egypt, not later 
than Noon on the 7th March, 1938. 

Copies of the eee conditions of Tender and 
specifications can be obtained on application to the 
Chief Inspecting Engineer, Egyptian Government, 41, 
Tothill-street, London, 8.W.1, against remittance of 
£2 1s. per set, which sum is not returnable. 

Copies of these documents are also available for 
scrutiny at the above address. 

irms on the Continent should apply to the 
Egyptian Consulate in their respective sea = 
the above-mentioned documents. 954 


Ministry of 





etropolitan Water Board. 


[RON PIPES, 
VALVES, SPINDLES, HYDRANTS, 
D PHOTO PRINTS, &c. 

The Metropolitan Water Board invite TENDERS for 
the SUPPLY of the undermentioned STORES and 
SERVICES, for the period of twelve months com- 
mencing Ist April, 1938 :— 
= No. 


TENDERS FOR THE ‘SUPPLY OF 
noe 


Cast and Spun = Straight Pipes and 


Cast Iron Specials. 
Sluice Valves, ag 


ae Matching Pieces, 


and Fire Hydrants 
Photo Prints, &c. 
Tenders must = submitted on the official forms, 
ye may be tained on and after Tuesday, ist 


ebruary, 1938, Tan the Chief Engineer, by personal 
application at the offices of the Board (Room 171), or 
upon forwarding a s addressed envelope 
(large). Applicants should refer to the number of the 
Tender for which forms are requi 

Samples of the paper required in connection with 
_— a 27 can be seen at the offices of the Board 

Tenders, enclosed in sealed | envelopes, addressed to 
‘“*The Clerk of the Board and endorsed in the 
manner indicated in the el of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than a o’clock Noon on Monday, 21st 
February, 1938. 

The Board do band bind themselves to accept the 


lowest or any Tend 
wg F. STRINGER, 
Clerk of the Board. 
Offices of the Board, 
173, Rosebery-avenue, E.C.1, 


22nd January, 1938, 9510 


(Younty Borough of Blackpool. 
ENDERS are INVITED for the SUPPLY and 
DELIVERY of a DIESEL SHUNTING LOCO 
MOTIVE for 4ft. 8tin. gauge, for use at the Bispham 
Highway Depot, in accordance with specification 
which may _ be obtained from the Borough Enginecr. 
Municipal Offices, Talbot-square, Blackpool. 

Forms of Tender may be obtained from the Borough 
Engineer and all Tenders duly filled up and enclosed 
in plain sealed envelopes, endorsed ‘ Tender for 
Shunting Locomotive—Bispham Depot,’’ and uot 
bearing any name or mark indicating the sender, 
must be delivered to me at the Town Hall, Blackpool, 
not later than 10 a.m. on the 7th February, 1933. 

The Council does not bind itself to accept the lowest 
or any Tender. 

JONES 


Town Clerk. 
9533 


TREVOR T 
January, 1938. 





ondon County Council. 


TENDERS are INVITED for the CON 
STRUCTION of ——— PITS (nominally 25ft 
deep), APPROACH CHANNELS, DAM CHAMBERS 


GANTRY, and an ELEVATED ROADWAY, involving 


about 32.500 cubie yards of excavation, 2200 cubic 
yards of mass concrete, 10,500 cubic yards of reinforced 
concrete, 170 reinforced concrete piles, and 2200 linear 


yards of rail track, 3ft. 6in. gauge, at the Northern 
Outfall Works, Beckton. 

Specification, form of Tender, Xc., obtainable from 
Chief Engineer on and after 3ist January, 1938, upon 


payment of £10 by crossed cheque or order payable tu 


London County Council. (NOTE.—CASH WILL NO'1 
BE ACCEPTED.) 

Amount returnable only if bona fide Tender is 
submitted and not subsequently withdrawn. Par- 


ticulars of work obtainable on personal application 
and contract documents may be inspected before pay 
ment of fee. 

Remittances by post should be addressed to the 
CHIEF ENGINEER (A), County Hall, Westminster. 
8.E.1. Personal inquiries at Room 549D. 

Contractors will be bound to observe the provisions 
of a fair wages clause, terms of which are set out fully 
in the instructions for Tender, form of contract, and 


the ‘‘ London County Council Gazette."’ 

No Tender received by Clerk of the Council at 
County Hal! after 4 p.m. on Monday, 28th February. 
will be considered. 9550 





ort of Bristol Authority. 


FRY’S WHARF, CANON’S MARSH, BRIs 
TWO 1}-TON ELECTRIC TRAVELLING PORTAL 
WHARF CRANES. 

The Port of Bristol Authority is prepared to receive 
TENDERS for TWO 13-TON ELECTRIC TRAVEL- 
LING PORTAL a CRANES, for Fry’s Wharf, 
Canon’s Marsh, Bristol. 

On and after Friday, the 4th day of February, 1938, 
copies of the form of Tender, general conditions and 
specification and a copy of the contract drawing will 
be forwarded by the undersigned to firms depositing 
the sum of £3. Cheques must be made payable to the 
Port of Bristol Authority, and all remittances for 
_ to the Secretary, Port of Bristol ee 

Queen-square, Bristol. The deposit of £3 will be 
saad to bona fide tenderers after the receipt of the 
Tender with all the prescribed documen.s and drawing. 

Tenders must enclosed in a sealed envelope, 
** Tender for Two 14-Ton Electric Wharf 
Cranes,’’ addressed to the Secretary, Port of Bristol 


Authority, 19 Queen-square, Bristol, and must be 

delivered to him, accompanied by all the prescribed 

meng by 10 a.m. on Friday, the 4th day of 
are! 


The Port of Bristol Authority does not bind itself to 
accept the lowest or any Tender 
,. 3 WORDSWORTH, 
Chief Engineer. 
Chief Engineer's Office, 
Avonmouth Docks, 


28th January, 1938. 9508 





enders Suitably Endorsed, 
addressed to the SECRETARY, Main _ Roads 
Department, 309, Castlereagh-street, Sydney, N.S.W. 


and closing at 2.15 p.m. on Thursday, 31st March. 


1938, are INV ITED for : 
ay Bas 
UPPLY and DELIVERY of METALWORK 
ors — 

(a) A Steel Cantilever Bridge, or 

(b) A Steel Truss Bridge, 
each with Steel Girder and Beam Approach 
Spans and having total lengths of approximately 
1983/ft. and 1988ft. respectively. 
CoNTRACT 2 

CONSLRUCTION of BRIDGE for which Metal- 

work will ms supplied under Contract No. 1. 


CONTRACT 3 
CONSTRUCTION of a BRIDGE to tenderer’s 
own design (this Contract is alternative to 


Contracts 1 and 2). 
The site of the work is at the Hawkesbury 
River, N.S.W., on the Sydney-Newcastle Road. 
Plans and specifications for the works may_ be 
nspected at the Office of the Agent General for New 
South Wales, Wellington House, 125, Strand, London, 
W.C.2. 9537 
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Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 


Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pdéis de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH = 


0 
CANADA... : Thick aoe. Ed. 


5 

3 

8 Paper Ed. 
ABROAD 7 6 Thick Paper Ed. 

(except Canada) £3 3 0 Thin Paper Ed. 

AFRICA ... Central News Agency. All Branches. 

Care Town: Wm. Dawsen and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 

BUENOS AIRES: Mitchell's Book 
Store, 576, Cangallo 

Guia -o ad R srsw (A’sia), Ltd. 

‘nore Robertson 
Mullens, Elizabeth-street 

BRUXELLES: E. Graddon, 1864 
Avenue ier, Schaerbeek 

BRUXELLES : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 
Herbes 

American News Company, Ltd. Al! 


Branches 
MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 
TosoNe: Wm. Dawson Subscrip- 
=o Ltd., 70, King-street 


Toronto: Gordon and _ Gotch, 
Ltd., 253, Queen-street West 

COLOMBO : Wiiayartna and Co. 

— Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 

Teknisk Presse Bureau, Ourd?gade 
34, Copenhagen 

CarRo : Express Book 
Stationery Store, 9, 
Maghrabi 

HELSINGFORS: Akademiska Bok- 
handeln, Alexandersgatan, 7 

PaRIs: Boyveau and Chevillet, Rue 
de la Banque, 22 

Paris: Librarie Berger-Leverault, 
229, Bid. St. Germain 

Paris: Brentano’s, 37, Av. de 
POpera 

Paris: Dunod, 92, Rue Bonaparte 

Paris: W.H. Smith and Son, 248, 
Rue de Rivoli 

BERLIN, N.W.7: Buchhandlung 
Der Technik, gots. Hentechel 
Dorotheens' 


— 


ARGENTINE ... 
AUSTRALIA ... 


and 


BELGIUM 


CANADA ... 


CEYLON ... 
CHINA 


DENMARK 


and 


EGYPT 
Chareh 


FINLAND 


FRANCE ... 


GERMANY 


Weyl 


AM : Boek- 
handel, Noordblaak 39 
ROTTERDAM: Techn. Boekhandel, 
“ Plan C,”’ Gelderschestraat 4 
BomBaY: Thacker and Co., Ltd. 
CaLcurta : Thacker, Spink and Co. 
MILAN : Ulrico Hoepli 
—s Maglioni ond Strini, 307, 


Fratelli 
74 


HOLLAND Arn. 8. 


INDIA 


ITALY 


ROME: Treves, Corso 
mberg and Sellier, v. 

Maria Vittoria 18, and their 
Branches at Naples ‘and Rome 

Maruzen Co. All Branches 

Whitcombe 

, Ltd. 

Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 

NaPizR : J. Wilson Craig and Co. 

LENINGRAD : Meshdunarodnaja 


Kniga, Prospect Volodarsky, 53A 
Moscow : Kuznetski Most 18 


STRAITS SETTLEMENTS—SinGaporE: Kelly and 
Walsh, Ltd. 


JAPAN 


NEW ZEALAND and 


RUSSIA 


STOCKHOLM: A/B Wennergrens 
Journal-expedition, Stockholm 1 
STOCKHOLM: A/B C. E. Fritzes 
cae Hofbokhandel. Freds- 
gatan, z 
SWITZERLAND ZourRIcH: 
Ankerstr. 
UNITED STATES International News Co., 
OF AMERICA Varick- aot, New York, x v. 
and all Branc 
Entered as second- class matter at the Post 
Office, New York, N. December 12th, 
1896, under the ‘Act of March 3rd, 
(Section 397, P.L. & R.). 
*,.* READING CASES, to hold two copies of THE 
* ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. 98. each, 5s. 3d. post free. 


SWEDEN 


Rosa Leibowicz, 4, 


1879 





‘*THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of etallurey both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum charge 4/-; those occupy- 
ing one inch or more at the rate of 12/- per 
~-must be accompanied by a sunenee 
Displayed Advertisements will be prpereet on applica- 
tion. Cl ied Advertisements inserted 
unless delivered before TV Two o'clock. 4 Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department + >: the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge_on application to the Publisher. 





» Rasox-stroct,f Strand, London, W W.C.2. 
Tel., aPal. Oenieal Gee C10 tina” lines). 


ostal Address, 28 
Teleg. Address, ‘** Engineer 
London,”’ 


PUBLIC NOTICES. . 


PUBLIC NOTICES. 


SITUATIONS OPEN. 





veer Rivers Catchment 


ae i 
TENDERS ITED from Con- 
tractors for the E EXECUTION o be ING worn 
with ANCILLARY DREDGING the Estuary of the 
River Parrett below — 
Drawings may be inspected ona the goatsect docu- 
ments obtained at my office on deposit of a 
cheque valued £20, only returnable upon recstpt of a 


bona fide Tender. 

ders, endorsed * Parrett eee 
Scheme,”’ should be addressed to 7. Barrington, 
Clerk to the wthach Rivers Catchment Board, King's: 
square, Bridgwater, and will be received not later than 
9 a.m. on Saturday, 5th February, 1938. 

The lowest or any Tender will not necessarily be 
accepted. 
(Sed.) —_. _B. GOODMAN, 7) aes C.E., 

Engineer to the Boa 
Watergate House, 
West Quay, 
Bridgwater, 
January, 1938. 


he Assam - Bengal Railway 
COMPANY, Limited, is prepared to receive 
TENDERS for :— 

23. METRE-GAUGE Roe. WHEELED UNDER- 
FRAMES, LR.S M.C.”"" Type, for Covered 
Goods Wagons, waneleen with Wheels and Axles 
and fitted with Combined Vacuum and Hand 


9472 





rakes. 

Specification and Tender form may be obtained at 
the offices of the Company, 56, Victoria-street, S.W.1. 
A fee of £1 1s. is charged for each specification, which 
cannot be returned. 


(ity of Plymouth. 


APPLICATIONS are INVITED for 
a Lng of WORKS, to 


Drai 
t state their previous experience in 
connection with t the laying of sewer pipe lines and 
ae work. 
contract is expected to last twelve to fifteen 
monte 


Salary will be at the rate of six guineas per week. 
—_ supenutenens | is subject to one month’s notice. 


the 
be 





licants should give the names 4 ape previous 
employers to w Teference may be mad 
Applicati ‘Clerk of Works, Main 





a should reach me not later than February 
- “J. PATON WATSON, M. Inst. ©.E., 


City Engineer and Surveyor. 
Guildhall, Plymouth, 
22.1.1938. 9534 


IRST-CLASS MAINTENANCE ENGINEER RE. 
UIRED for Large Steel Works on the North- 
Kast t, comprising Coke Ovens, Blast Furnaces, 
Steel Plant, and Section Mills. Must be excellent 
iser and have held similar position for at least 


ten y State and salary required.—Ad 8, 
9565. The Engineer Office. . “a. 


ST-CLASS JIG and TOOL DESIGNED WANTED. 

Must have experience of J ae for Machine Tooj 

and Automobile Industries. a ications, giving full 

Laenhe ogg ae xperience (in ence), age, and salary 

to SECRE ETARY, ooWillian Asquith, 54. 
Highroad Well Works, Halitax. 


| ap age | SALESMAN REQUIRED by Progres 
sive Engineering Concern, Lopaos district ; 
experience with and connections users of 
Dust Extraction and Pneumatic ‘Conterias Plant 
essential. Men of good education and address Apply, 
stating age, ex salary 
Address, 9500, The Engineer Office. 9500 a 














SITUATIONS OPEN. 


COPIES oF TestmontaLts, Not OrIGInALs, UNLESS 
SPECIFICALLY REQUESTED. 








ANTED, ASSISTANT MILL MANAGER for 16in, 

Steel Rolling Mill. Engineering experience 

desirable, knowledge of Finishing Department 
Organisation.—Address, 9558, The Engineer — 
A 





by Progressive Com- 


ANTED, an ENGINEER, to 
oO 


pany manufacturing Mining Machinery, 
Und y Chief Engineer in first place. Applican 





Drawings may be had at the cost of the 
application to Messrs. eam Bennett —F Co., 
16, Victoria-street, S.W.1. 

Tenders must be delivered at the Company's offices 
not later than 10 a.m. on Wednesday, the 16th Feb- 
ruary, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order af el Pont. 
J. GORE, 
Secretary. 
9509 


by 
Ltd., 


25th January, 1938. 


i 
should have theoretical and practical knowledge. Sod 
have experience of Workshop Methods and Practice 
and the Use of Machine Tools, but Supervision in the 
Workshop will be part only of his work. He must 
have good qualifications and be intelligent, alert, and 
on the look out for Improvements in Manufactures, 
Knowledge of epee al — Mining Practice would 
be an asset. betw 28 and 45. To the Poet 
person the prospects and ‘salary will be good. 

qualifications, age, salary required, and “send acai 
| Seotimontnte. pay Panny 9498, The aueines 

ice, 





ie Fylde Water Board. 


= wo invite TENDERS for the MANU- 
ELIVERY, ONE 


&c. 
VENTURE PATTERN METER for ‘instaiiation in a 
33in. main. 
Specification and form of Tender may be obtained 


on a to Mr. Geo. F. Atkinson, M. Inst. C.E., 
M W.E., Engineer to the Board, Sefton- street, 
Biackpool. 

Tenders, in plain sealed envelopes, endorsed 


“Tender for Venturi Meter,’’ but not bearing any 
name or mark indicating the sender, shall be delivered 
to the undersigned on or before 14th February, 1938. 
The Board do not bind themselves to accept the 
lowest or any Ten 
JOHN HALL, 


Clerk and Solicitor. 
Sefton- street, ig Lancs., 


28th January, 1938 9532 





yne Improvement Commis- 
SION. 
TIDYING-UP AND toy foe 
AT ST. ANTHONY’ 

The Tyne Improvement Commissioners invite TEN- 
DERS for the TIDYLNG-UP and LEVELLING of 
LAND at St. Anthony’s. 

Copies of the form of Tender, conditions of contract, 
and specification for the work may be obtained on 
application to the undersigned on and after Monday, 
24th January, 1938, on payment of a deposit of £1 Is., 
which sum will be returned on receipt of a bona fide 
Tender. 

Persons obtaining copies of the form of Tender may 
also obtain copies of the contract drawing from the 
Engineer-in-Chief, Mr. R. F. Hindmarsh, M. Inst. C.E., 
at this office. 

Tenders, in sealed envelopes endorsed ‘‘ Tender for 
Tidying-up and Levelling of Land at St. Anthony’s,’ 
and addressed to the Chairman, Tyne Improvement 
Commission, Bewick-street, Newcastle-upon-‘'yne, must 
be delivered at the undermentioned address not later 
than Tuesday, 15th February, 1938 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

By Order, 
ALBERT BLACKLOCK, 
General Manager and Secretary. 
Tyne Improvement Commission Offices, 
Bewick-street, Newcastle-upon-Tyne, 
24th January, 19338. 


OF LAND, &c., 
8. 


9535 





(ity and County < of Kingston- 
PON 


U 
ELE ‘goog Duraiermenr, 
SURVEYOR FOR onnne ANCE MAP WORK. 


APPLICATIONS are VITED for the above 


POSITION. Applicants should be familiar with the 
use of surveying instruments and be capable 
draughtsmen. 


The salary will be at the maximum of the Depart- 
ment’s Scale for Junior Draughtsmen, viz., £240 per 
annum. The appointment will also be subject to the 
provisions of the Local Government and Other 
Officers’ Superannuation Scheme, for which purpose a 
medical examination is necessary 

The successful candidate will be required to serve a 
probationary period of three months, and to reside 
within the city boundary. 

Applications, stating age, qualifications and expe- 
rience, together with copies of not more than three 
recent testimonials, must be receiv by the under- 
signed not later than Monday, the 7th February, 
1938, endorsed ‘* Surveyor.’ 

J. N. WAITE, M.LE.E., F.LF., 
General none and Engineer. 
Ferensway, Hull, 





January, 1938. 9507 
[London County Council. 
APPLICATIONS are INVITED to fill the 


following POSITIONS on ag ‘Temporary Staff of the 
Chief Kngineer’s Department 

No. 38/11.—ENGLN EERING ASSISTANTS.— 
Candidates must have had good civil engineering 
training and experience and have a knowledge of the 
design of Sewerage Works. Prefereuce to Corporate 
Members of the Institution of Civil Engineers or to 
those on sa —— —— Pay up to 

@ week, ig to experi 

No. 388/12. 2 DRAUGH HISMEN. iN.--Cand idates must 
have had a good general civil engineering drawing- 
office experience, including in particular the preparation 
of drawings for Sewerage Works. Pay up to £6 a 

week, according to qualifications. 


ry a 


ANTED, ASSISTANT PC" ENGINEER 

of ad age phoat 3 experienced in 

Design, Construction, and Mai Quarry and 

Asphalt Plant Contractors’ Equipment and ep 
—Address, 9503, The Engineer O 


NGINEER SALESMAN REQUIRED by Progres- 
sive firm of Engineers, London district ; experience 
with and connections amongst users of Mechanical 
Dryers essenti en of good education and address 
end Orith ability ‘to p ntroduce business apply stating 
qualifications, age, euetenes, salary required,— 
Address, 9501, The Engineer Office. 9501 4 





CHIEF TOOL DESIGNER. 


INGINEERING roe near London, with Plant of 
Approximately 4 eee Machine, Facey ti od SER- 


VICES of y Competen 
charge of TOOL DESIGNING 
Tools, uiiee, Deans. 
Small Production Com: 


= wi of these 
° RESPONSIBLE for it 


ja of Auto and ne 
me OF EXPERIENCE AND 
BE REQUIRED, and only men —_~ qualified 
bad. pes stating age, past experience in detail, and 
onlecy expected, to The Maneger, 9280, The Engineer 





Chief. Sound and 
General ae on experience essential. Knowledg: 
of Dairy or Brewery rose om an advantage. Permanent 


ry REQUIRED in 8.W. London to Train 
Assistan mechanical 








berg a oe for Son Reperyieion of Erection 
Tes all of Oil-fired 


and Oil- 
Ovens and Fol a. 8 with “full particulars, 
9431, The Engineer Office. 9431 a 


SSISTANT eee ENGINEER RE- 
QUIRED for service Paraguay, South 
America. Candidates should €. Beckeaniee © College 
education. Trained in Locomotive Shops and Carriage 
Works. Sound knowledge of modern shop practice 
essential. Single men sae under 30 years of age will 
be given preference wledge of Spanish preferred. 
Apply & writing to PARAGUAY CENTRAL RAIL- 
WAY CO., ., 12, South-place, London, E.C.2. 





A 





SSISTANT PLANT or WORKS ENGINEER, Age 
about 30; experience in Steam-electric Generat- 

ing Plant, Hydraulic Presses, Pumps, and Accumu- 
lators, and usual Works and Estate Services and 
Maintenance; should be good draughtsman and able 





and th off 
State age, experience, ay salary we —Address, 
P9389, The Engineer Office P989 a 
ULLY 5 ae a DESIGNER REQUIRED tw 
Take Charge the Design and_ Production 
Drawing-office of a p Engineering Firm in the 
Clyde District. 


‘He should ve an Engineering 
Degree, and at least ten years’ practical experience in 
Mechanical Handling 
Appliances, Structural 


Plants, Power co wa 
Serengnly conversant with Modern Manufacturing 





Steelwork, &c and 


Only first-class men with the highest technica! 
qualifications will be considered. Good salary and 
prospects for the right man. 

Applications, which will be treated in confidence, 
should state education, age, detailed experience, and 
salary required, addressed to 9504, The sree? —-. 

A 





er ENGINEER to Prepare Drawings 


igns for Overhaul sae rae goad of 





to use level. State details of experience and salary 
required.— Address, 9536, The Engineer Office. Existing Hydraulic Presses, &c. 1 Works in 
9536 A Chesterfield district. State age, ‘acielenan, and salary. 
u EL CHEMIST. Pret —Address, 9519, The Engineer Office. 9519 a 
SSISTANT METALLURGICAL CHEMIST, Prefer- - 
ably with knowledge of Ferrous Alloys, RE- UNIOR ASSISTANT REQUIRED AT ONCE on 
QUIRED by firm in Rugby district. Applicant Masonry Dam (Devon). Salary £300, with car 
should state age, previous experience, and salary | allowance £25.—Apply, SANDEMAN and PART 
required.—Address, P1022, The Engineer ope. NERS, 15, Victoria-street, Westminster, = 
1022 Aa A 





ASSISTANT TO WORKS DIRECTOR. 


OOD prospects for ———, well-ed ucated engineer, 
30-35 years of age, to Assist Works Director of large 
concern in the Midlands, Applicants must have been 
apprenticed to a well-known firm and have had expe- 
rience of works organisation, the control of production 
of small parts, and be able to organise and control 
labour and output.—Address, stating age, fullest 
particulars of education, training and present position, 
also salary required, 9554, The Engineer . 
554 A 





Ate BLAST-FURNACE MANAGER RE- 
QUIRED Large ——_ in —_ ae coameting 
Large Modern Mechanical Fur Good 
practical experience cieuniied. 
have been, or acted as, 
Manager = Fast-driven Furnaces. Salary £75 per 
month; 5-year agreement with free passages, pro- 
vident fund, unfurnished quarters, and home leave.— 
Apply, by letter, stating age, and enclosing copies of 
testimonials, to “‘ HOT BLAST,’ c/o Wm. Ab 
Ltd., 32, Eastcheap, London, 3. 


A*out com ENGINEERS REQUIRED by Large 
il Company for service in Far East and else- 
Age 22 to 28, unmarried. University = 
hs ‘eauivalent Qualification and some practical ex 
rience in Mechanical Engineering Works essential, 
Salary from £450 per annum. crim Box “* A = 
c/o 95, Bishopsgate, London, E.C rg 


RITISH BROADCASTING CORPORATION.— 

APPLICATIONS are INVITED for the AP- 

POINTMENT of an ENGINEER (Grade II) in the 
Station Design and Installation Department. 

Salary £500-£750 (Contributory Pension 
Scheme). The commencing salary will be in accord- 
ance with qualifications and experience. 

Candidates must ot British nationality and 
parentage, and have suitable Electrical Engineering 
qualifications. They must have had long experience 
in the Design and Instaliation of High-power Broad- 

the Preparation of Detailed 
the Handling of Contracts, and the 
Organising and Superv 


ing of ——- age 
Applications, giving full pastowings, 5s 
tion. cote ions, and experience, should 
the ENGINEERING LSTA BLISHMENT OFFICER, 
po es House, Portland-place, W.1, by 7th 
February, 1938. Envelopes should be marked ° * a r : 


and applicants should 
Assistant Blast-furnace 














C'S SERVICE COMMISSION. 

RTHCOMING EXAMINATION. — PROBA- 
TIONARY INSPECTOR (Male) in the Engineering 
Department of the Post Office (18-23, with extension 
for service in H.M. Forces). 

Regulations and particulars, together with the 
forms on which applications must be made, will be 
sent in response to requests (preferably by postcard), 
orn the acne gyt £ Civil Service Com- 
mission, 


THE TITLE OF THE SITUATIO 
receipt of application forms 7 10th February, Png 
A 





Application forms, obtainable by sending 
addressed foolscap envelope to the CHIEF ENGI- 
NEER (quote 38/11 or 38/12)Z, County Hall, 


OLL FRICTION CLUTCHES.—APPLICATIONS are 








RARY 
Docks Engineer’s Department of the Port of Bristol 
Authority at Avonmouth, the salary being £6 6s. per 
week, the appointments being for a minimum period 
of two years. 

Applicants must have had experience in Reinforced 
Concrete, Structural, and General Design 

Applications, endors wd Temporscy” Draughts- 





West- INVITED for the POSITION of MANAGER of the 
minster Bridge, S.E.1, returnable, with copies of | Cojl Clutch Department of a London Engineering 
three recent testimonials, by 5th February. Canvass-| Company. Only applicants having extensive technical 
ing disqualifies. 9544 and successful selling experience of this  peceionlon 

i ti ve 
bo a. te a previous ME ny age, &c. ~—Adarese, 

; Pe The Office. A 

Port of Bristol Authority. 

TEMPORARY ENGINEERING IRECTOR of Engineering Regal in the North 
DRAUGHTSMEN. D" bays specialising in Road and Quarry Plant, 
APPLICATIONS are INVITED for TWO TEMPO- Breakers, &c. EQUIRES- an able ENGI- 
Y ENGINEERING DR A CGHTSMEN in the NEL "ASSISTANT. Excellent opening for energetic 
ears of age, who has served an apprentice- 


, 30-35 ¥ 
chip’ with . ‘veil: known firm, has both drawing-office 
and works experience, and is capable of supervising 
labour and controlling output.—Address applications, 


stating age, full details of experience, training, present 
ae and salary required, “9585, The soanoner 
A 








men,’” stating qualifications and experience, 
with copies of not more than three recen testimonials, 
must be sent to the undersigned not later than 9 a.m. 
on Monday, the 7th February, 1938. 

W. P. WORDSWORTH. 

Chief Engineer, 
Port of Bristol Authority. 
Chief Engineer’s Office, 





Avonmouth Dock 
25t 


h January, 1938. bk 9549 





INGINEER WANTED, Capable of Investigating and 
Developing the uction by a new 

process, involving the use of Powdered Metals and on 
ualifications to include know- 
ng of Hydraulic and Mec! 
coon of Steels and Alloys, = 
General Supervision of —e Equipment. Age n 
exceeding 35 years.—Ad full partloulars 
and oxperiénes, 9559, The Engineer fice, 


ECHANICAL ENGINEER. — THE BRITISH 
ALUMINIUM CO., Ltd., Adelaide House, King 

pr street, London E.C. REQUIRE an 
ASSISTANT ENGINEER, age Pa $5, at their Rolling 

Mills at Milton, Staffordshire. Good experience of 
Plant Maintenance and Control of Labour essential.- 
Apply by letter in the first instance, ee salary 








required and giving full particulars. 9518 a 
ECHANICAL ENGINEER REQUIRED, Age 
i about 30, to act as Technical Salesman for a firm 
of engineers’ merchants in London. Car and expenses 
paid. State salary required.—Address, 9557, The 
Engineer Office. 9557 A 
ECHANICAL ENGINEER, Aged 24-29, RE- 


N QUIRED for India; must have had first-class 
education and sound workshop and drawing-office train- 
ing, preferably with Estimating and Sales Experi- 
ence.—Write, stating age, and full particulars educa- 
tion, technical training, and experience, to Box ZW957, 
c.o. Deacon’s Advertising Agency, t. Mary-axe. 
E.C.3. 9511 A 
EQUIRED by Main Li Railw Company 
TEMPORARY CIVIL ENGINEERING ASSIS: 


TANTS, capable of Preparing Working Drawings of 
. in Reinforced Concrete an 





able men, Salary, 
qualifications and experience.—Address, giving par 
ticulars and salary required, 9520, The coeees 3 one. 





-ESTABLISHED ENGINEERING FIRM Have 
VAC SANCY for MARINE ENGINEER as Sales 
to introd specialised Lubricating 
Equipment to. Suippins Cos. and users of Steam Plants 
ashore in London and Southern Counties. 
Sales experience desirable. Driving licence essential. 
Address, in strict confidence, 9540, The oe grea 
Office. 


UTDOOR SALES REPRESENTATIVE for London 
area with knowledge of Sheet Metal Working 
Machinery.—Write, stating age, full particulars of * 
experience, and salary requi F. J. EDWARDS, 
Ltd., 359, Euston-road, London, N.W.1. P1015 A 
| ae py EFFICIENCY ENGINEER, Experi- 
enced aux and other Systems, for General 
rn Works London. Experi need ; man 
i P; ti ficiency 


uired Costs, 
introducing” i aeenen Methods. Address, ost. The 
Engineer 

















ee a REQUIRED for Sale of 
Cutt ils, in London 


exceptional quality, 

_ for West of England. Must have live con- 
sections with engineering isms. Liberal commission. 
—Address, 9432, The Engineer Office. 9432 A 


ELL-KNOWN FIRM of Pow Press Mak 
pEocins first-class REPRESENTATION for 
Knowledge of { presswork and an 
tablished connection essen’ tails to ; 
fart 124, Edmund-street, Birmingham. 9447 A 


ORKS MANAGER, Expert Lay flay Welding. 

Steel Plate Structures. Large Steel te Works, 

London.—Address, giving full history caaatlenen, age, 
salary required, 9482, The Engineer Office. 9482 a 


tit CLASS MAINTENANCE ENGINEER RE- 
UIRED for Large Steel Works on the North- 

East my comprising Coke Ovens, Blast-furnaces, 
Steel Plant, and Plate Mills. Must be excellent 
organiser and have held ‘similar position for at least 
tate age and salary required.—Address, 














ten years. 
9364. The Engineer Office. 9564 A 
ANTED, seven (STRUCTURAL) for 
London Office of Oil Company. Oil Plant 


ate not essential ; 
crete an advantage. m1 
according to _ aaa honsiene. 
experience.— Ww. Dz. £E.z, 
5, New Bridge-street, London, E.C.4 9442 A 
bb ge ty rege (eneneRene JF REQUIRED, Pre 
ines 


Marine and Stationary. — Full centioation "i's con. ona 
dence, PARSONS ENGINEERING co., aaa —— 
ampton, 


For continuation of Small Adver- 











tisements see page 4. 
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A Seven-Day Journal. 


A British Locomotive Testing Station. 


In a Journal note of August 13th, 1937, we recorded 
the decision of the London, Midland and Scottish and 
the London and North-Eastern railway companies 
to construct and equip as a joint undertaking a 
station for the testing of locomotives at Rugby. We 
ure now able to state that a superintending committee 
has been formed, on which the directors and officers 
of both companies are represented, and in which the 
general control of the new testing station will be 
vested. The chairmanship of the committee will be 
held in alternate years by a representative of each of 
the two companies, and it is announced that Mr. A. K. 
McCosh, « director of the London and North-Eastern 
Railway, has been elected the chairman for 1938. 
Mr. C. H. Corble, of the London and North-Eastern, 
and Mr. G. Morton, of the London, Midland and 
Scottish Railway, have been appointed respectively 
the secretary and the accountant of the committee. 
The design, construction, and management of the 
plant will be under the control of a management com- 
mittee, consisting of the chief mechanical engineers 
of the two companies, Sir Nigel Gresley and Mr. 
W. A. Stanier. Mr. R. C. Bond, of the London, 
Midland and Scottish Railway, who was formerly the 
assistant works superintendent at the Crewe Loco- 
motive Works, has been appointed the superintending 
engineer of the new testing plant. Mr. Bond is at 
present making a study of the Continental loco- 
motive testing stations at Vitry, in France, and Grune- 
wald, near Berlin, with a view to preparing the plans 
for the Rugby station. We may recall that as an 
adjunct to the new station each company will provide 
a dynamometer car of the latest design, so that the 
tests which are carried out at the station can be 
correlated with the working of the locomotives under 
actual traffic conditions. 


L.M.S. Railway Collision at Oakley. 


Iv is with regret that we have to record a serious 
railway collision on the London, Midland and Scottish 
Railway, which occurred at Oakley Junction, near 
Bedford, on Friday afternoon, January 21st, when the 
2.10 London to Bradford express from St. Pancras 
crashed head-on into a train of empty coaches from 
Northampton. The accident, which took place at 
3.2 p.m., resulted in the death of two passengers and 
the serious injury of several others. It occurred 
about 2 miles from Bedford, where the main line is 
joined by the line from Northampton. It is assumed 
that the London to Bradford express jumped the 
points and left the main Leicester line. After pro- 
ceeding a short distance it crashed into the empty 
train which had halted for signals. The engines were 
locked head-on and derailed, and five coaches were 
damaged. The first and second coaches of the express 
were smashed to matchwood, and one was overturned. 
Whilst the wooden coaches were splintered, the steel 
coaches did not suffer such severe damage, although 
some were derailed and detached from their bogies. 
In the main, the shock of the impact was largely 
absorbed by the standing empty train. At the week- 
end a private inquiry was held by the officials of the 
railway company, and Colonel Woodhouse will shortly 
open an official inquiry on behalf of the Ministry of 
Transport. The inquest on the two passengers— 
Mr. A. W. Jones, of Boots, Ltd., living at West 
Bridgeford, Nottingham, and Mr. Charles R. Allensby, 
the President of the Institution of Heating and 
Ventilating Engineers, of East Sheen—was opened 
on Monday and adjourned after identification. Mr. 
Allensby was travelling with Mr. C. C. Ferguson, 
who was injured, to Nottingham to attend the annual 
dinner of the East Midlands Branch of the Institution. 
On learning of the accident, on the suggestion of Mr. 
EK. G. Phillips, who acted as chairman, the dinner was 
cancelled after the loyal toast. 


British Airport Costs. 


A CONFERENCE of the Aerodrome Owners’ Associa- 
tion, at which representatives of more than sixty 
municipal and private aerodromes in Great Britain 
and Northern Ireland were present, took place in 
London last week at the headquarters of the Federa- 
tion of British Industries, under the chairmanship of 
Mr. J. W. Bateman, of Hull. In his opening address 
Sir Francis Shelmerdine, Director-General of Civil 
Aviation, said that the quarterly meetings between 
his department and representatives of the Association 
had been very useful in solving the difficulties, some 
of great complexity, with which the development of 
civil aviation was faced. He approved the action of 
the Association in setting up a schedule of standard 
aerodrome charges. The proposals for establishing 
an authority for the licensing of home air services 
under the recommendations of the Maybury Com- 
mittee had now been formulated, and the Association 
was invited to send representatives to discuss them 
with the Under-Secretary of State for Air. The con- 
ference approved the appointment of six delegates 





to give evidence before the Departmental Committee 
under the chairmanship of Lord Cadman, which is 
now inquiring into the recent charges of inefficiency 
in commercial flying, and on Thursday, January 20th, 
a deputation from the Association waited on that 
Committee, and submitted a case for Government 
assistance in order to help municipal and private 
aerodromes throughout the country. According to 
figures submitted to the conference, in support of 
Government aid, it was shown that the total losses in 
the years 1936 and 1937, on twenty-eight aerodromes, 
were £137,107, or an average of £4861. The annual 
loss vaiied from £371 at one aerodrome to £9165 at 
another. Over £2,040,000 had been spent in the con- 
struction of thirty-seven new airports. We may 
recall that some time ago the Association suggested 
to the Government that a subsidy of £150,000 a year 
should be allocated to aerodromes, and it was pointed 
out that such a sum would be only a modest contri- 
bution towards the cost of landing fields which in a 
time of national emergency might prove to be of 
great value. At the annual dinner of the Association, 
which took place on Wednesday evening, January 
19th, at Grosvenor House, Lord Londonderry said 
that unless the owners of aerodromes received some- 
thing more substantial from the Government it 
seemed that civil aviation was likely to come to a 
standstill. 


The Hendon Air Displays. 


On Friday, January 21st, it was officially announced 
that the Air Council had decided to discontinue the 
Royal Air Force annual display at Hendon, which was 
begun in 1920 and has been held each succeeding 
year. The decision becomes operative at once, so 
that no air pageant will take place this year. In 
announcing its decision the Air Council points out that 
the advent of new aircraft, of greatly increased power 
and speed, has led to the development of new tech- 
nique in training and tactics. If, therefore, the dis- 
play was to continue to serve its original purpose, and 
to maintain a real connection with the Service training 
of the Air Force, its character would have to be 
radically altered. The aircraft taking part would 
need to manceuvre over a much wider area, and its 
attractiveness to spectators would thus be greatly 
diminished. Hendon Aerodrome, it is stated, by 
reason of its size and location, is unsuitable for the 
operation, in large numbers, of the higher-powered 
aircraft in Service use. It would therefore be neces- 
sary, in the interests of safety, to impose strict 
limitations that would not correspond to normal 
operational practice, and would further lessen the 
interest of the display to the general public and its 
value for training purposes. The position as regards 
other opportunities for the public to acquaint them- 
selves with the work of the Royal Air Force has 
materially altered since the display was instituted. 
The number of Service aerodromes has greatly 
increased, and, with the general development of 
transport facilities, these aerodromes have become 
much more accessible. These changed conditions led 
to the establishment in 1934 of an annual Empire Air 
Day, during which large numbers of aerodromes are 
thrown open to the public. The Air Council expresses 
the hope that the increase of facilities on Empire Air 
Day will compensate for the discontinuance of the 
Hendon display, and will result in the development of 
a closer public knowledge throughout the country of 
the work and progress of the Royal Air Force. 


The Ebbw Vale Works Reservoir. 


THE heavy rains and gales of last week gave alarm 
to the residents in the village of Beaufort, near Ebbw 
Vale, below the dam of the new Blaen-y-cum reser- 
voir, which has a capacity of 240,000,000 gallons of 
water and has been built to serve the Ebbw Vale 
works of Richard Thomas and Co., Ltd. A few days 
ago small cracks were discovered in the core wall 
of the dam, and with the heavy rains and gales on 
Sunday last the engineers considered the position 
might become more serious, and took measures to 
deal with incoming water and to lower the level of 
water in the reservoir, thereby reducing the pressure 
on the dam. The bed of the reservoir on the Clydach 
Valley side was prepared for blasting so that should 
emergency conditions have arisen, the water in the 
reservoir could have been released down an existing 
channel in the Clydach Valley. Sunday and Monday 
were days of anxiety, but by Monday evening the 
level of water in the reservoir had been lowered by 
some 7ft., and it was considered that any immediate 
cause of danger had been removed. In the meantime, 
however, several families were removed from the 
huts in an area below the dam to temporary 
quarters by the Ebbw Vale Council, and 2000 
miners employed in the Marine Colliery lower 
down the valley refused to descend the shaft as they 
considered the position too threatening. At a meeting 
of the Council the members were informed by Sir 
Leopold Saville, of Messrs. Alexander Gibb and 





Partners, of Westminster, panel engineers under the 
Reservoirs (Safety Provisions) Act, 1930, and a 
representative of Sir Douglas Fox and Partners. 
consulting engineers to Richard Thomas and Co.. 
Ltd., that they were both satisfied with the stability 
of the dam, and were satisfied that there was no cause 
for apprehension. In a statement made by Sir 
Robert McAlpine on behalf of Sir Robert McAlpine 
and Sons, Ltd., the contractors for the construction 
of the dam, any cause for alarm was described as 
entirely unnecessary. The subsoil, Sir Robert stated, 
was feeling the weight of the newly constructed 
embankment, and this was shown by some minor 
cracks in the concrete core wall. It was considered 
advisable to lower the level of water in the reservoir 
as a temporary measure, but there was never any 
intention to empty the reservoir. There had been 
no doubt in the minds of the engineers as to the safety 
of the dam, and it was unfortunate that the. people 
of the villages should have had a scare for which 
there was no cause. 


Calcium Carbide Factories. 


In a Journal note of November 26th last we 
recorded the decision of the Calcium Carbide Factory 
Investigation Committee to recommend the scheme 
submitted by the British Oxygen Company, Ltd., for 
the construction of two factories, one at Port Talbot. 
in South Wales, and the other at Corpach, near Fort 
William, in the Western Highlands. As pointed out 
in our note, since calcium carbide can be produced 
at a lower cost with water power than with steam 
power, the two factories will to some extent be inter- 
dependent. Particular interest therefore attaches to 
the Corpach factory, which is directly associated with 
the Caledonian Power Bill that will shortly be pre- 
sented to Parliament. During the week under review. 
agreement was reached in important negotiations 
with Lochiel for the acquisition by the British Oxygen 
Company of the factory site. We understand that 
at the recent meeting in Edinburgh Lochiel agreed 
to convey to the company the land at Annat, desired 
as a site for the factory and for workmen’s houses, 
in the event of the Caledonian Power Bill being passed 
by Parliament. The company aiso had a conference 
with representatives of the London and North-Eastern 
Railway Company with regard to the arrangement of 
certain rights of access to the factory and for com- 
munications with the dwelling-houses. It is anti- 
cipated that the success of these negotiations will 
lead to the excision from the Bill of Clause 91, which 
provides for compulsory powers to acquire land, and 
which has been the target for certain criticism. 
At the same time, the Bill is expected to arouse 
some opposition, and on Saturday, January 22nd, 
when the period for lodging objections to the Bill 
closed, no less than twenty-two petitions praying +o 
be heard and three others not praying to be heard 
had been lodged. 


German Roads Delegation. 


On Wednesday evening, January 28th, the British 
Road Federation issued the German Roads Delega- 
tion (1937) Report upon its visit of inspection and 
its conclusions. As recorded in our pages, the visit 
took place in September last on the invitation of 
the German Government sent by Dr. Ing. Tod, 
Inspector General of Roads. The tour of the German 
road system covered some 824 miles of roads, of 
which 545 miles comprised the autobahnen. After 
careful deliberation on its return, the delegation 
has arrived at the following conclusions concerning 
the main highway facilities in this country. It states 
that the need is urgent for special highways con- 
structed and designed for exclusive use by motor 
vehicles from which all other use or easement is 
rigidly excluded. Such highways, it holds, ave 
feasible, and works of this character, designed to 
definite standards, and with appropriate treatment, 
sited on lines away from centres of population, would 
best conserve the amenities of the countryside. 
Such an augmented road system would, it is held, 
improve traffic conditions on existing highways, 
relieve congestion, and reduce appreciably the toll 
of road accidents. Finally, the delegation urges the 
development on a national basis of a comprehensive 
scheme combining the improvement and develop- 
ment of existing highways, and the provision of 
motorways. It is submitted that the Minister of 
Transport may be well assured of a weighty public 
opinion in favour of the necessary legislative powers 
being obtained at an early date to authorise the con- 
struction of roads of this character. The Report 
concludes with an offer to the Ministry to amplify 
its views, and render any further assistance in 
its power. It is actuated, it says, by a deep and sincere 
concern on this question, and the conviction that 
no effort should now be spared to achieve a means 
which would secure a greater measure of safe and 
free passage upon the King’s Highway. 
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Steam Turbine 
Partial 


By H. G. 


1.—INTRODUCTION. 


Te problem of calculating the steam consumption 
of a turbine at loads below that for which it 
has been designed is one which has received com- 
paratively little attention in text-books on turbine 
design. It is well known that the efficiency of a large 
turbine falls off, with reduction in load, rather more 
slowly than that of a small machine designed for the 
same steam conditions. It has also been realised, 
perhaps somewhat vaguely, that when steam condi- 
tions are such as to render the adiabatic heat drop 
small, then the fall in efficiency with fall in load 
tends, on the whole, to be comparatively large. But 
so far as the writer is aware, there has been no 
successful attempt to put the problem on a rational 
basis ; something more than generalities is required. 
The object of this article is to analyse the various 
causes of this fall in efficiency and to explain their 
mutual relationship, and further, to provide a means 
of calculating quantitatively the extent of the fall 
with reasonable accuracy and with the simplicity 
which is essential for practical utility. 


1I.—MeErHops OF GOVERNING. 


In the first place, a few words must be said about 
the various methods of governing, as this has a great 
influence upon partial load consumptions. These 
methods may be roughly divided into three classes : 

(L) Governing by throttling. 
(2) Governing by nozzle cut-out. 
(3) Combinations of (1) and (2). 

in the first method all the steam entering the 
turbine passes through one governing valve and is 
controlled by it. The design is such that at full 
load the pressure drop across the valve is as small 
as is practicable (the term “full load ’’ will be used 
to refer to the most economical rating as distinct 
from the maximum continuous rating). When 
operating at reduced load the valve is partly closed, 
thus passing less steam, and the pressure after the 
valve, 7.e., in front of the first stage nozzles, is corre- 
spondingly reduced. 

In the second method reduction of the steam flow 
is effected by closing the first stage nozzles one after 
the other; the pressure in front of these nozzles 
remains approximately constant, but, of course, the 
pressure after these nozzles, i.e., in front of the 
second stage, falls as the steam flow is reduced. 

The theoretically ideal method no doubt would 
be to apply the principle of nozzle cut-out to every 
stage inthe turbine. The pressure in front of every 
stage could then be maintained constant at all loads, 
and the blading of every stage would run at all loads 
under the conditions for which it was designed 
(assuming constant turbine speed). Needless to 
aay, the practical difficulties attached to this method 
of governing have so far not been overcome. 

In actual practice governing is usually of type (1) 
or of type (3). In the case of a pure reaction turbine 
nozzle cut-out is not practicable and throttle govern- 
ing isemployed. In the case of an impulse or impulse- 
reaction machine governing is usually of type (3), 
which we shall call governing by nozzle batching. 
The first stage nozzles are divided into a number of 
batches, each under the control of a governing valve, 
and the valves are arranged to operate in sequence. 
The number of batches may vary, and in some 
designs does not usually exceed two or three, while 
in others it may be a dozen or more; the relative 
merits of such designs do not concern us here. 
There is frequently an additional batch for obtaining 
overload, though it is often necessary to admit the 
overload steam several stages further down the 
machine. In either case, of course, an additional 
valve must be provided to control the overload steam. 

The operation of the method of nozzle batching is 
somewhat as follows. When the turbine is running 
light the first valve is slightly open. As load is 
gradually put on the machine, this valve opens more 
and more until the point of pick-up of the second 
valve is reached. Up to this point governing has 
been purely by throttling. As the second valve 
opens gradually, the steam flow through the first 
batch of nozzles remains sensibly constant or perhaps 
falls slightly, and governing is by throttling of the 
steam flowing through the second batch. When the 
second valve is fully open the third commences to 
lift, and governs by throttling the steam flowing 
through the third batch, and so on in succession until 
the turbine is delivering its full output. A point of 
importance from the practical, though not from the 
theoretical, point of view, is that the first valve to 
open should carry all the steam to the turbine, 
although it only governs up to the point of pick-up 
of the second valve. The contours of this main 
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throttle valve are so designed that when the point 
of pick-up is reached the steam passage through the 
main valve opens rapidly so as to give the steam 
free access to the subsequent nozzle valves. If, 
however, one of these nozzle valves should for any 
reason stick in an open position, the steam flow 
may still be controlled by the main valve and there 
is no fear of a runaway. 


LI. 


In what follows we shall deal with the case of 
throttle governing first, since in many ways it is the 
simplest, and, furthermore, it will form the basis 
of our whole thesis. Under these conditions we 
have two well-known facts at our disposal; first, 
Willans’ Law, and secondly, the proportionality of 
steam flow to nozzle pressure when the initial total 
heat is constant. 

The first of these states that with throttle governing 
the total steam rate plotted against output gives a 
straight line graph known as the Willans’ line. The 
top point of this line is determined by the full-load 
output and specific steam consumption. Since the 
graph is linear (confirmed with reasonable accuracy 
by many tests), one other point is sufficient to deter- 
mine it, and the most usual point to take is that 
corresponding to no load. The total steam rate at 
this point we shall call the “ light load steam rate,” 
and the proportion which this bears to the full-load 
steam rate we shall call the “ light load fraction ”’ or 
the “light load ratio.”” This may be anything from 
6 or 7 per cent. to 50 per cent. or more. It is clear 
that as soon as the light load fraction is known the 
Willans’ line is determined, and the specific steam 
consumption per kWh or other unit of output may at 
once be calculated for any load. 

Now, the various factors which give rise to a non- 
zero light load ratio under throttle governing may be 
grouped as follows : 

(a) External losses (bearings, alternator, &c.). 
(b) Reduction in available heat drop due to 
throttling. 
(c) Variation of exhaust pressure with load. 
(d) Change in internal efficiency ratio of turbine 
with change in load. 
The last of these is usually small with throttle govern- 
ing, and we shall neglect it entirely for the present. 
As for (c), we shall first consider the case of constant 
exhaust pressure and later that of a condensing turbine 
supplied with a constant quantity of cooling water. 
Of the remaining two, (b) is generally the more impor- 
tant, and in the case of machines operating against 
high back pressures it may account for 90 per cent. 
of the light load fraction. We shall deal in the first 
place with factor (a) in order to clear a path to the 
main problem. 


--THROTTLE GOVERNING. 


Il a.—ExTERNAL LOSSEs. 


In Fig. 1, AB represents the Willans’ Line for a 
turbine of full-load output K kilowatts, the total 
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Fic. 1—STEAM RATE AND LOAD 


steam rate at full load being W pounds per hour and 
the light load fraction being /. The length O B thus 
represents a steam quantity of 1 W pounds per hour. 
Now, suppose that the mechanical and electrical 
losses amount to p kilowatts at full load and g at no 
load. The mechanical losses include those arising in 
bearings, oil pumps, governor, and so forth, and in the 
gears if the generator is not directly connected. These 
mechanical losses (apart from gear losses) are constant 
at all loads. Gear and generator losses fall as the 
load falls, and it will be sufficiently accurate for 
our purpose if we consider the rate of fall to be con- 
stant, 7.¢c., the curve of losses to be linear. Of course, 
if the output is measured as its horse-power equivalent 
at the turbine shaft, then only the turbine mechanical 
losses will be considered. 





On these assumptions we know that at full load 
W pounds of steam per hour do work inside the casing 
at the rate of K+ p kilowatts, and at no load 1W 
pounds per hour do work at the rate of q kilowatts. 
Plotting these two points on the graph, we obtain the 
points A’ and B’, where A A’ represents p and B B’ 
represents g, and the line A’ B’ represents what we 
may call the * internal Willans’ line,” the line of steam 
flow plotted against the gross internal output pro- 
duced by the turbine wheels. Producing it to C, we 
obtain the internal light load fraction l’=W,'/W, 
in which W,’ is represented by OC. The relation 
between / and /’ is easily found from simple geometrical 
considerations, and may be written thus :- 

taV+-—V)V, 
in which J’ represents what we shall call the “* external 
loss ratio,’ namely, the external losses g at no load 
expressed as a fraction of the gross internal output at 
full load, K+p. The latter figure is most easily 
obtained by dividing the net full load output Kk 
successively by the mechanical efticiency of the 
turbine, the generator efficiency and, if necessary, 
the gearing efficiency, all measured at full load. 
This external loss ratio is usually about 3 to 3} per 
cent. for large turbines, 4 per cent. in an average case, 
and may rise to 6 or 7 per cent. in the case of machines 
of a few hundred kilowatts with perhaps double 
reduction gearing. If the outupt is measured at the 
turbine shaft, the ratio will, of course, be very small, 
of the order of $ to 2 per cent. Note here that if it 
should be desired to quote steam consumptions per 
unit of net output after deducting the power required 
to drive condenser auxiliaries, whether electrically or 
mechanically driven, the appropriate external loss 
ratio may be obtained at once by increasing both q 
and p by the power which these auxiliaries demand. 


III 6. 


Having found the relationship between the true 
and internal light load fractions, we can proceed to 
the calculation of the latter. Here the second funda 
mental fact, mentioned earlier, comes into play. 
It is well known that when superheated steam flows 
through a succession of nozzle passages, the weight 
flowing per unit time is very closely proportional 
to the absolute pressure in front of the first nozzle, 
provided that the initial total heat is constant, 
which is the case if the steam is throttled from a fixed 
condition of pressure and temperature. This is 
strictly true only if the back pressure after the last 
nozzle is small in relation to the inlet pressure. 
However, if we are dealing with four or five stages 
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FiG. 2—PART OF MOLLIER HEAT CHART 


or more, or if the initial adiabatic heat drop is reason- 
ably high, 100 B.Th.U. per pound or more, the law 
holds remarkably well for considerable amounts of 
throttling. When it begins to fail seriously, the pres- 
sure does not fall off so rapidly as the steam flow, and 
it will be found that the light load fractions which 
we shall calculate will in such cases tend to be on the 
high side and must be used with discretion. 

We shall now proceed by comparing the gross 
internal outputs of our machine at full steam duty 
and at a partial duty, which for convenience we shall 
take as 60 per cent. of the full load steam rate, since 
this represents about half-load in an average case. 
The 100 per cent. figure is, of course, the quantity 
flowing when the throttle valve is fully open, namely, 
the W pounds per hour mentioned in connection with 
Fig. 1. 

“Refer now to Fig. 2, which represents part of the 
Mollier heat chart for steam. We shall consider only 
cases in which the steam to the turbine is initially 
dry or superheated, owing to the highly complex 
behaviour of wet steam. In any event few machines 
operate on steam initially wet. The point P, repre- 
sents the initial condition of the steam entering the 
turbine stop valve, and the increase in entropy from 
P, to P, represents the unavoidable loss in stop 
valve and throttle valve, even when full open. This 
increase may be taken as about 0-005 units in average 
practice. The design of the turbine is such that when 
the 100 per cent. quantity W is flowing the pressure 
in front of the first stage nozzles is that corresponding 
to the point P,. 

If, now, the throttle valve is partly closed, the steam 
flow is reduced and the pressure in front of the first 
stage nozzles falls proportionately. The point on the 
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Mollier chart representing the condition of the steam 
at entry to these nozzles moves towards P,, the total 
heat remaining constant--the well-known feature of 
a throttling operation. The available heat drop is 
clearly less than before, being represented by P,N, 
when the point P, is reached, instead of the initial 
P,N,. It is mainly this reduction which gives rise 
to the internal light load ratio, and we must now 
endeavour to find a simple means of calculating it. 
We shall not at this point aim at academic accuracy, 
but simply at the rationale of the behaviour of the 
steam. 

The following three equations in Callendar’s 
notation are sufficiently well known to require no 
comments. The last is, of course, only approximately 
true over a limited range, but on the whole holds 
reasonably well for superheated steam. 


dQ=dE+aPdyv 


H=E+aPV 
aPV=RT. 
Now in a throttling process d H=0, and therefore 
E= —aPdV-—aV@dP. 


-. dQ= —aVdP 
dQ -aVdP_ RdP 
=A = at 


é 3 
where R is the gas constant. Integrating between 
the points P, and P, on Fig. 2, 
®,—®,=R log, P,/P,=0-51 R=0-056, 
when the ratio of the pressures is as 100 to 60. 

This signifies that when superheated steam is 
throttled from any pressure to 60 per cent. of that 
pressure, the increase in entropy per pound of steam 
is approximately constant. In other words, the 
length P,P,, or N,N; of Fig. 2 is approximately 
9-056 units for a 60 per cent. throttling ratio, no 
matter where P, lies in the superheated region. 

Now it has been pointed out in an article on turbine 
reheat by the writer (THE ENGINEER, August 30th, 
1935), that the tangent of the angle between any 
isobar and the adiabatic direction on a Mollier heat 
chart is equal to the inverse of the absolute tempera- 
jure at the point considered, multiplied by a scale 
factor of 1000 for the standard chart. The isobar 
N,N, in Fig. 2 is straight in the wet region and only 
slightly curved in the dry region, so that we may 
write to a close approximation 

N,N, 1000 


NN, .T 
where T is the temperature at a point N on the isobar 
N,N, approximately midway between N, and Nj. 
Since N,N, has been shown to be approximately 
constant for a constant throttling ratio, it follows 
that N,N, is proportional to T. In other words, 
the loss in available heat drop due to throttling from 
100 per cent. to 60 per cent. steam duty with a con- 
stant turbine exhaust pressure is the same for all 
initial steam conditions, provided that the initial 
points lie on the same adiabatic, and where they do 
not, the loss increases uniformly with the absolute 
temperature at a determined point on the isobar 
corresponding to exhaust pressure. It will therefore 
be possible to draw a family of curves by plotting this 
loss in heat drop against the entropy at the initial 
state point for various exhaust pressures, or, alterna- 
tively, against the exhaust pressure for various values 
of the entropy at the initial state point. It only 
remains therefore to link up this loss in available 
heat drop with the internal light load fraction in a 
way suitable for rapid calculation, and this is quite 
simply done. 

The internal output in kilowatts at 100 per cent. 
WH», 
3412 


adiabatic heat drop P,N, and 7» is the internal 
efficiency ratio of the turbine based on this heat drop 
(we use the symbol H for simplicity, and there seems 
no danger of confusion with the symbol for total 
heat in Callendar’s equations, which will not be 
required further). 

Now, as mentioned earlier, we are assuming for 


2 6@= 





where H is the 





steam duty is given by 


the moment that the efficiency ratio remains 
constant at all loads. Consequently, the internal 
output at 60 per cent. steam duty is given by 
0-6 W (H—2) » 
3412 
heat drop due to throttling from 100 to 60 per cent, 
steam flow. By simple algebra we find, since the 
internal Willans’ line is straight, that the internal light 


, where z is the loss N,N, in available 


x 


a+§H’ 
simplify still further by writing X=1-5 ~, and obtain- 


load fraction is given by l’= which we can 


ing l= a Note that the value of 7 has dis- 
appeared from our calculations, and is consequently 
not required. The determination of l’ will thus be 
@ very simple matter as soon as we have drawn the 
curves for X, which we have just shown to be possible. 

In drawing the curves for back pressures from 
Olb. to 300lb. per square inch gauge, shown in 
Fig. 3, we have measured on the Callendar heat 
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Fic. 3—BACK PRESSURE-ENTROPY CURVES 


chart (1931) the value of x, the loss in heat drop 
due to throttling from 100 to 60 per cent., for various 
exhaust pressures and various values of the initial 
entropy. This is somewhat more accurate than 
taking the value of 0-056 for the increase in entropy 
P,P, (Fig. 2), which we calculated earlier, and the 
curves of Fig. 3 are nowhere more than | or 2 per 
cent. in error. The value X=1-52 is, of course, 
plotted, instead of x, to facilitate the calculation of 


l’, It.is worth noting that each curve of Fig. 3 really 
consists of two parts, though in the case.of the higher 
back pressures one of these parts lies outside the 
range of the curves. The first part corresponds to 
the case in which; N,N, (Fig. 2) lies entirely in the 
wet region, The temperature T is therefore constant, 
being the saturation temperature corresponding 
to the pressure of the isobar N,N,. Consequently, 
the only variation in X for a given back pressure 
arises from slight variations in the length P,P,, 
which increases slowly as the initial entropy rises. 
This section of each curve is therefore nearly hori- 
zontal. The second part. corresponds to the case in 
which N,N, lies wholly in the superheat region. The 
temperature T thus rises steadily as the initial entropy 
increases, for a constant back pressure, and this 
section of each curve consequently rises almost 
uniformly and is nearly linear. Linking up these two 
sections of each curve, there is, of course, a section 
of varying slope, corresponding to the case in which 
the saturation line runs between N, and Nj. 

Fig. 4 shows the value of X for condensing turbines, 
and entails only one curve. This is because the 
isobar corresponding to-the vacuum lies, 2s = rule, 
well within the wet region of the heat chart, and the 
value of T is therefore constant for a given vacuum. 
The variations in z, and consequently in X, for a 
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FiG. 4—THROTTLING LOSS IN CONDENSING TURBINES 


given vacuum, arise merely from variations in the 
length P,P, (Fig. 2). These variations are slight, 
and, moreover, the internal light load fraction for a 
condensing turbine is generally small, and an error 
of a few per cent. of its value is of no significance. 
Consequently, an average value of 0-054 units has 
been chosen for P,P, from measurements on the 
heat chart (compare our approximate calculated 
value of 0-056 units), and Fig. 4 has been drawn on 
this basis. 





(Lo be continued.) 








Oil-Engined Rail 


No. 


Traction in 1937. 


Il. 


(Continued from page 73, January 21st.) 


Foreign Railcars and Locomotives. 
, Buenos Aires and Pacific Railway Company 
has recently constructed six oil-engined railcars in 
its workshops at Junin, Argentina, under the super- 
vision of its chief mechanical engineer, Mr. R. E. 
Kimberley. A train formed by coupling three of 
these cars together is shown in Fig. 17 herewith, 
operating under multiple control. The design is 
the result of collaboration between Ganz and Co., 

of Budapest, and Mr. Kimberley. 
In each car accommodation is provided for sixty 
passengers, also lavatory, buffet, and postal equip- 
ment. The tare weight of the vehicle is 35 tons, while 











the maximum normal operating speed is 100 kiloms 








per hour (62 m.p.h.). The car is propelled by a Ganz- 
Jendrassik 240 B.H.P. oil engine, through, alterna- 
tively, a Ganz five-speed mechanical gear-box with 
the drive taken to two axles of the power bogie, or 
through a Voith-Sinclair hydraulic turbo-transmission 
with the drive on one power bogie axle. 

The first three cars, which are fitted with the 
mechanical transmission system, were subjected to 
an interesting test run before being placed in service. 
They were coupled together under multiple control 
and run from Buenos Aires to Mendoza, a distance 
of 660-5 miles, non-stop, at the high average speed 
of 63 m.p.h., with a maximum speed of 71 m.p.h. 
The results of this and other trials were fully success- 
ful, and the company has expressed its satisfaction 
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with them. We hope to describe these railcars more 
fully in a future issue. 

The well-known Hungarian firm, Ganz and Co., 
Ltd., of Budapest, has been active during the year, 
and has supplied or has on order vehicles for the 
Egyptian State Railways, the Central Argentine 
Railway, the Uraguayan State Railways, and the 
Argentine State Railways, including special trains 
for the Bariloche-Viedma line of the last-named 





On each power bogie is mounted an eight-cylinder 
Ganz-Jendrassik oil engine, which has a normal 
output of 310 H.P. at a speed of 1250 r.p.m., with a 
maximum output of about 400 H.P. The railcars 
have been designed for an operating speed of about 
70 m.p.h. Electro-pneumatic control arrangements 
are fitted whereby the cars can be driven from either 
end of the train. 

&The prairie region of Rio Negro, through which 





Birmingham Southern Railway. The power unit 
of each locomotive comprises a 900 B.H.P. six 
cylinder “Alco” oil engine supercharged on the 
Biichi principle, which develops its full power at 
a speed of 900 r.p.m. Special controls are fitted to 
the locomotive so that two units can be operated 
together by multiple control, thus giving a total 
available output of 1800 B.H.P. for heavy shunting 
operations. Each unit develops a tractive effort on 





























a ~) €) f EC — 
i 1 

[ | 
c =~ arnt er rT aoe 7 ~ 1 + lesbpgenpeseed 
eS é SS 7 eas A", ary 








fF) £) &) ££) £€) 6 


a eS 























L 

| : A 

L * es ok gos*, es oS 
- + 

a i 7 eat; Pd v : La 





“Tre Encincer” 





Fic. 18—THREE-COACH TRAIN FOR THE ARGENTINE STATE RAILWAYS 


railway. Im addition, a large number of railcars 
and mechanical equipment therefor has’ been supplied 
for various railways in the Balkan States. As men- 
tioned earlier in this article, the Ganz design of rail- 
car is now also being manufactured in England under 
licence. 

Particularly interesting are the triple “* articulated * 
trains being built for the traffic between Viedma da 





these trains are to run, is noted for extremes of tem- 
perature and strong winds, with accompanying clouds 
of fine dust. For this reason the trains described 
above are fitted with elaborate heating and _ air- 
cooling systems, and with devices enabling the 
interior of the cars to be kept free from dust. 

The engraving, Fig. 16, on page 99, shows one 
of the two-car trains supplied by Ganz and Co., Ltd., 
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FIG. 19—-POWER BOGIE FOR RAILCARS 
Patagones and Bariloche, on the Argentine State 
Railways system. An outline drawing, reproduced 
in Fig. 18, shows the arrangement adopted. The 
train consists of three semi-articulated coaches, each 
mounted on two bogies, which are closely coupled 
to each other, with bellows between the cars, so that 
an uninterrupted line is obtained for purposes of air 
resistance reduction. If traffic conditions necessitate 























[FiG. 20—S!x - CYLINDER 310 B.H.P. O11 ENGINE 


the operation of a smaller train, the central car can 
be easily disconnected, however. The central car is 
arranged as a trailer unit, while-the two end cars 
each have propelling.machinery in the form of a 
power bogie fitted with an oil engine and a mecha- 
nical transmission system. The power bogies run 
on three axles, only the outer axles being driven. 
while the remaining bogies are mounted on two axles, 





FOR THE EGYPTIAN STATE RAILWAYS 


to the Egyptian State Railways. This train forms one 
of an order for twenty railcars, to be made up in two- 
car sets, which was completed last year. Each of 
these cars is propelled by a power bogie with the firm’s 
six-cylinder oil engine mounted thereon, together 
with a five-speed gear-box and a system of mecha- 
nical transmission of power to the two axles of each 
power bogie. This bogie is illustrated in Fig. 19. 
The maximum speed obtained in service is 624 m.p.h. 
The normal power output of each engine is 235 H.P. 
at 1250 r.p.m., with a maximum output of 310 H.P. 
per engine. Accommodation is provided for eighty- 
two passengers, and there are also postal and luggage 
compartments. A view of the six-cylinder oil engine 
is reproduced in Fig. 20. 

The accompanying illustration, Fig. 21, shows 
one of the five 900 H.P. oil-electric locomotives 
which was delivered in March of last year by the 
American Locomotive Company, of Schenectady, 
New York, for heavy shunting service on the 





starting of 69,000 lb. and the designed maximum 
speed is 60 m.p.h. A full description of these loco- 
motives was published in an article in Tuk ENGINEER 
for October 8th, 1937. It will be recalled that the 
supercharger is exhaust turbine driven, and rotates at 
about 3000 r.p.m. when the engine is idling and about 
12,000 r.p.m. when the engine is working at full load. 
The electrical equipment consists of Westinghouse 
main and auxiliary generators and traction motors. 
The main and auxiliary generators are overhung from 
the engine, forming a unit therewith. The entire 
output of the main ‘generator is supplied to the 
traction motors—four in number-—-which are nose- 
suspended and each drives one of the axles of the 
locomotive. 

Among other applications of the Biichi super- 
charging system during the past year we may mention 
units now under construction at the Maybach 
Motorenbau G.m.b.H., of Friedrichshaven, where a 
large number of 600 B.H.P. supercharged twelve- 
cylinder V type oil engines are on order for the 
German State Railway. Over fifty railcars are already 
in service. In addition to the four three-coach 
express railcar trains which the Deutsche Reichsbahn 
put into service some time ago, equipped with May- 
bach engines, about forty more engines are under 
construction—-some for installation in this type of 


ear and others for four-axle fast railears. A 
typical two-coach articulated set is_ illustrated 
in Fig. 22; this is the latest type to be adopted. 


Another order for Maybach engines of the type 
referred to above is for a number of units for installa- 
tion in three-coach express railcars with a top speed 
of 150 kiloms. per hour. These railcars are to be 
equipped with the Voith-Maybach hydraulic trans- 
mission system. The engraving Fig. 26 on page LO2 
shows a power bogie equipped with the hydraulic 
transmission system and a 600 H.P. Maybach engine. 
developing a continuously rated maximum output of 
600 B.H.P. at 1400 r.p.m. 

A report, which was much exaggerated, was circu- 
lated recently that the “ Flying Hamburger ”’ trains 
on the German State Railways were withdrawn from 
service. In point of fact, the axles of the trains 
showed signs of fatigue, and it was decided to replace 
them. A period of eight to ten days sufficed for this 
alteration, and the trains were then replaced in 
regular service. 

An interesting event in the year 1937 was the 
beginning of the international express railear service 
between Paris and Brussels. The service is being 
operated by the French National Railway’s three- 
coach railcars, each train being equipped with two 
of the well-known Maybach 410 H.P. engines. This 
type of car has two motor coaches with an inter- 
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mediate first-class coach, with semi-rigid couplings. 
Weighing without load 131 tons, it carries 140 
passengers. The total distance covered between 
Paris and Brussels is 193 miles, while the trains then 
travel on to Liége, with a total of 228 miles. The 
first of these trains covered the distances in 2 hours 





45 min. and 3 hours 20 min. respectively, with an 


motive consists of two units permanently coupled 
together by a short coupling. Designed to haul 
450-ton trains between Paris and Mentone, a distance 
of 695 miles, in an overall running time of 103 hours, 
this locomotive has on recent test runs between Lyons 
and Paris already proved its capacity for maintaining 
the specified load at an average speed of 100 kilom. 





for the supply of electricity throughout the train and 
for the operation of various auxiliaries. It has been 
specified that the locomotive is to cover about 
170,000 miles per annum during the two years follow- 
ing delivery. 

A large number of oil engines have been supplied 
during the past year by the M.A.N. concern, of 











FiG. 22—TwWwO-COACH ARTICULATED RAILCAR TRAIN 


average speed between Paris and Aulnoye, on the 
Belgian frontier, of 76-4 m.p.h. The normal schedule 
service, however, allows three hours between Paris 
and Brussels. 

In a Journal note in our issue of January 7th, 1938, 
we reported the trials of the new oil-electric locomo- 
tives for the P.L.M. system in France. The accom- 








FIG. 23—-ENGINE BEING INSTALLED 
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per hour, with maximum speeds of 135 kilom. per 
hour. 

The locomotive described above and another. which 
is now under construction, was built by the Cie des 
Forges et Acieries de la Marine et d’Homecourt. The 
second locomotive is also of the twin-unit type, but 
is to be fitted with four M.A.N. oilengines. Each unit 





LOCOMOTIVE FOR THE P.L.M. RAILWAY 


panying engraving, Fig. 23, shows the first of these | will embody two supercharged six-cylinder M.A.N. oil 


locomotives, with a pressure-charged twelve-cylinder 
oil engine, made by Sulzer Brothers, of Switzerland, 
being lowered into position. Two such engines are 


engines, which will each develop unsupercharged 700 
B.H.P. at 700 r.p.m. The fitting of a blower, working 
on the Rateau pressure-charging system, increases the 


fitted in the 4400 B.H.P. locomotive built for the | output from each engine to 950-1050 B.H.P. at the 


Paris-Riviera express service. 


The complete loco- | same speed. 


Two Saurer oil engines are provided 











12-CYLINDER, 275 


i FIG. 24—-M.A.N. VIS-A-VIS 








FOR THE GERMAN STATE RAILWAYS 


The accompanying engraving, 
during 
and is 


Augsberg, Germany. 
Fig. 24, illustrates a new engine brought out 
the year, which is designed for railcar use, 
being used by Deutsche Reichsbahn. The engine 
operates on the four-stroke cycle and has twelve 
cylinders, with a designed output of 275 B.H.P. at 
1500 r.p.m. As the illustration shows, the cylinders 
are arranged vis-a-vis. There is a common crank pin 
for opposed cylinders. At the front end of the engine 
is arranged the drive for the fuel pump, the cooling 
water pump, and the take off for the tachometer 
drive. Alongside can be seen the filters for the 
lubricating and fuel oils, while at the back of the 
engine is the Bosch starter and below it the lubricat- 
ing oil pump. A fuel pump with six plungers is pro- 
vided for each bank of cylinders. The crank case is 
split on the centre line of the crankshaft in a vertical 
direction, and the two halves are held together by 
anchor bolts of special steel, which pass right through 
the casing, thus relieving it from the combustion 
stresses. 

Another vis-d-vis twelve-cylinder engine used by 
the German State Railways is that made by Hum- 
boldt-Deutzmotoren A.G., of Kéln, Deutz, and illus- 
trated in Fig. 25. As will be seen, the cylinders are 
arranged in two banks of six, with a robust crank case 
divided at the crankshaft centre. The output is 
275 B.H.P. at 1500 r.p.m., and the weight with clec- 
trical starting gear is 2000 kilog. The cylinder liners 
are removable, and there are separate cylinder heads. 
The crankshaft is carried in seven bearings. and is 
furnished with counterweights and a _ torsional 
vibration damper. ‘There are two separate fuel 
pumps, governor controlled. Features include forced 
lubrication with a double filtration arrangement. 
The small overall height may be noted, which enables 
the engine to be economically housed below the body- 
work, thereby contributing to a low centre of gravity. 

In Austria the Austrian State Railways have 
ordered ten railears with 425 H.P. oil engines from 
Maschinen-Fabriks A.G., of Simmering. These 
engines each have twelve cylinders, arranged in two 
banks with V formation, and are to be supercharged 
by the Biichi system, with two Brown-Boveri blowers 
for each engine. 
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In Switzerland, Adolph Saurer A.G., of Arbon, 
has under construction a number of oil engines for 
railears, including a six-cylinder engine, also with 
Biichi supercharging, which is designed to give at 
sea level without supercharging an output of 150 
B.H.P. and when supercharged an output of 
225 B.H.P. This engine was ordered by the Peruvian 
Corporation for installation in a shunting locomotive 
which is to be operated at high altitudes. A power 
bogie for railears, built by the Compagnie Francaise 
de Matériel de Chemin de Fer, and fitted with a 





They are directly coupled to the generator through 
a flexible coupling. The locomotive is capable of 
speeds of from 12 to 15 m.p.h. in ordinary yard 
service, with a maximum speed of 25 m.p.h. when 
running light. The main frame.is mounted on two 
four-wheeled bogies, with all axles driven. The 
tractive effort is 60,000 lb. at starting and 26,000 lb. 
continuous at a speed of 10 m.p.h. 

The “ Super Chief” train of the Atchison, Topeka 
and Santa Fé Railroad, which covers the journey 
from Chicago to Los Angeles in under 40 h., has been 

















FiG. 26—POWER BOGIE WITH 600 H.P. MAYBACH OIL ENGINE AND HYDRAULIC TRANSMISSION 


Saurer “‘B X D”’ oil engine and electric transmission 
by Maschinen-Fabrik Oerlikon is illustrated in Fig. 27. 

The well-known Saurer engine design provides for 
a direct injection combustion system with a kidney- 
shaped piston cavity. Each cylinder is provided with 
two inlet and two exhaust valves, the whole arrange- 
ment of the combustion chamber being claimed to 
promote an efficient air swirl in two planes mutually 
at right angles. The “BX D” engine is a six- 
eylinder unit of 130mm. bore by 180mm. stroke, 
governed to a crankshaft speed of 1500 r.p.m. A 
device can be fitted, known as a hydraulic servo- 
governor, to the fuel injection pump, which provides 
five different revolution stages, such as railcars with 
electric transmission usually employ. The manu- 
facturers claim that the servo action is sufficiently 
strong to be directly coupled toan automatic generator 
field regulator, which thereby works in synchronisation 

















FiG. 27—POWER BOGIE WITH 180 B.H.P. OIL 
ENGINE 


with the position of the injection pump control rod. 
The “ B X D ” engine is one of a range of five different 
oil engines manufactured by tie urm in four, six, and 
twelve-cylinder types for installation in rail vehicles. 

In addition to the five 900 H.P. oil-electric locomo- 
tives built by the American Locomotive Company, 
referred to above, for shunting purposes, the New 
York, New Haven and Hartford Railroad has put 
into service ten 100-ton, 600 H.P. engines for use at 
terminals and goods yards, where they will be in 
service for continuous periods of twenty-four hours, 
being handled by shifts of engine crews. Few oil- 
engined “train engines” are in use as yet on the 
American railways, but the number, size, and power 
of shunting engines appears to be steadily increasing. 
The main and bogie frames of these engines are of 
welded construction, and the axle-hung motors have 
double reduction gearing. The main generator 


serves also for auxiliaries, which is an advantage 
over auxiliaries arranged for double-voltage operation. 
The engines fitted are of the four-stroke cycle, solid 
injection type, with eight cylinders, 10}in. bore by 
| 2in. stroke, giving an output of 600 H.P. at 750r.p.m. 





completely re-equipped. The new train comprises 
nine streamlined lightweight stainless steel coaches 
hauled by a new oil-engined locomotive. The 
locomotive is made up from two 1800 H.P. units. 
A new speed record for the journey was set up by the 
train last May, when it covered 2228 miles in 
36h. 49 min., with seventeen stops, at an average 
speed of 60-5 m.p.h. The oil-electric locomotive 
consists of two six-wheeled bogies with two 450 H.P. 
motors mounted on each of the bogies, driving the 
outer axles, the middle axles running idle. For each 
bogie there is a 900 H.P., twelve-cylinder oil engine, 
with a bore of 8in. and a stroke of 10in., running 
at 750 r.p.m., and driving a main 600-volt, direct- 
current generator serving the two traction motors. 
The length overall is 140ft., with a weight of 280 tons, 
giving loads of 24 tons on the driving axles and 22 tons 





on the light axles. Controlling operations are 
effected by three levers—the main regulator, the 
reversing lever, and the brake handle. The train 
coaches are not articulated, but are mounted on 
bogies in the usual manner. The total length, 
exclusive of the locomotive, is 716ft., with a weight 
of 425.tons. There are two mail and baggage coaches, 
three compartment sleeping cars, two ordinary 
sleepers, a dining car, and a lounge car, with barber’s 
shop, bathroom, and crew’s quarters. There are 
berths for 104 passengers; seats for 42 in the observa- 
tion coach, and 36 in the diner, besides 12 bunks 
for the crew. As the route crosses mountain ranges 
with steep track gradients, very high speeds must be 
attained on the easier parts of the line in order to 
maintain the average start-to-stop speed. 

Having completed extensive exhibition tours, the 
first two of the six new streamlined trains of the 
Chicago, Rock Island and Pacific Railroad were 
placed in service between Kansas City and St. Paul, 
Minneapolis during the latter part of the year. The 
new trains are known as “ Rockets,” and each of four of 
them, including the two which have been on exhibi- 
tion, consist of three partially articulated stain- 
less steel body units. The other two have four body 
units. The trains-are hauled by 1200 H.P. oil-electric 
locomotives, capable of attaining speeds up to 
117m.p.h. The first two trains, running at scheduled 
average speeds of 70 m.p.h., have been reducing the 
time between Kansas City and the Twin Cities by 
2h. Each locomotives is fitted with a sixteen- 
cylinder, V-type, two-stroke cycle oil engine, flexibly 
coupled to a main generator which supplies power 
to four traction motors. The fuel tank capacity 
is 1020 gallons, giving a range of 1000 miles between 
refills. The complete locomotive, weighing 110 tons, 
has an overall length of 60ft., and is mounted on 


‘| two bogies, with two traction motors to each bogie. 


The bogies have 36in. diameter wheels, with an 
8ft. 6in. wheel base and a spacing of 34ft. between 
centres. Gear ratio is 52-25. The tractive effort 
is 55,000 lb. at starting and 6500 1b. at 60 m.p.h. 
The cars are steel framed with stainless steel sheath- 
ing, mounted on bogies with roller bearings. Large 
windows have double sashes, for the entire train is 
air conditioned. The weight of a four-car train is 
160 tons; if the observation parlour is cut off, as 
on some runs, the weight is 130 tons, exclusive of the 
locomotive. The head car is a dining-room and 
kitchen car, combined with a baggage compart- 
ment; the next two are ordinary cars for sixty 
and seventy-six passengers; at the rear is the 
observation car with a lounge. The several runs 
are from 200 to 600 miles on different parts of the 
railway system. While the cars are finished in stain- 
less steel, with horizontal corrugations, the locomo- 
tive is brilliantly coloured in a streamline design of 
maroon and vermilion, striped in silver. 
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(Continued from page 77, January 21st.) 


N accordance with the Electricity Commissioners’ 
call for Class AL current transformers (B.S.8. 81), 
Everett, Edgeumbe and Co., Ltd., of Colindale Works, 
Hendon, N.W.9, has developed a fuil range of multi- 
range transformers covering all currents from } ampere 
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Fic. 43—CURRENT TRANSFORMER—EVERETT 


upwards, and a convenient design with a range- 
selecting switch (Fig. 43) was exhibited. When the 
switch is on the “ direct” stud the primary current 
passes straight through the wattmeter coil. The 





constants to be applied to the wattmeter readings 
are identical, irrespective of whether the instrument 
is connected “direct” or through one of the trans- 
former ratios. For the purpose of determining the 
ratio and phase displacement of Class AL trans- 
formers, a sub-standard of still greater precision is 
essential, and for this purpose the firm has developed 
one on the lines suggested by Dr. Arnold in his paper 
before the Institution of Electrical Engineers, pub- 
lished in the Institution’s Journal, Vol. 74, page 424. 

A capacity and resistance measuring bridge 
(Fig. 44) for operation from A.C. 100-250-volt mains 
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Fic. 44—CAPACITY AND RESISTANCE MEASURING 
BRIDGE—PHILIPS 


was one of the most interesting exhibits of Philips 
Lamps, Ltd., of 145, Charing Cross-road, W.C.2. 
Resistance and capacity measurements can be read 
directly on the instrument’s scale and inductance 
measurements may be made with the aid of external 
standards. A special feature of the instrument is the 
balance indicator, which is an electron beam indicator 
working in conjunction with a high-gain Pentode 
valve. The degree of sensitivity can be varied by a 
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potentiometer. As the indicator is of the electronic 
type it eliminates paral.ax errors, is entirely inertialess 
and is unaffected by vibration. The high degree of 
accuracy obtained is unaffected by mains voltage 
fluctuations and is maintained over the entire 
measuring ranges. A single rotary switch with a 
plainly marked scale serves for selecting the measuring 
range. The scale gives direct readings without 
reference to graphs. As the diagram shows, the 
circuit comprises a Wheatstone bridge, the amplifier, 
electron balance indicator, and the self-contained 
Pentode valve amplifier unit employing a full-wave 
rectifying valve. The A.C. bridge potential is only 
1 volt, which is derived from the main transformer. 
By reason of this low voltage and the fact that it is 
applied to the bridge through a resistance, the instru- 
ment is entirely short circuit proof at any setting of 
the range, and damage cannot be done to the most 
delicate components at incorrect switch settings. As 
the contacts of the rotary range switch are self- 
cleaning, inaccurate readings due to high resistance 
are avoided. 

Amongst the exhibits of A. Gallenkamp and Co., 
Ltd., of 17-29, Sun-street, Finsbury-square, E.C.2, 
was a size distribution meter for soils and dusis 
(Fig. 45). The apparatus consists of a tank in which a 
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Fic. 45—SIZE DISTRIBUTION METER—GALLENKAMP 


suspension of the particles dispersed in water by a 
mechanical stirrer is allowed to settle under gravity. 
While settling takes place the particles become sorted 
out so that a sample taken at a fixed depth afteragiven 
time will include all those particles with a size asso- 
ciated with a velocity insufficient to carry them beyond 
this point in the time concerned. In the apparatus the 
‘sampling’ takes place continuously and is per- 
formed by a beam of light passing across the cell at a 
depth of Ift. and falling upon a photo-electric cell. 
The current from the ].tier recorded by a mirror 
galvanometer is a measure of the “ weight” of the 
sample. The deflection of the galvanometer may be 
noted from time to time on a scale or may be recorded 
on a moving paper camera, which usually has two 
speeds, one to deal with particles above 12 microns 
diameter and one for particles between 12 and 2 
microns. The record then forms a distribution curve 
for the specimen. 

Apparatus was shown in the Research and Educa- 
tional section by the G.E.C. Wembley Research 
Laboratories for investigating the most acceptable 
picture characteristics for photographic and_tele- 
vision reproduction. ‘Two projectors (Fig. 46) are 
arranged to throw, by back projection, superposed 
images of the same picture on to one screen, one picture 
having high contrast and the other low contrast. 
By means of neutral density wedges in front of each 


projector the contribution of each can be adjusted, 
and the contrast and brightness of the picture varied. 
The density wedges are operated from a control table 
by an observer at the correct viewing distance, and 
his opinion of the most acceptable picture charac- 
teristic is recorded by depressing the control knob. 
Auxiliary projectors can also be used, as shown, to 
determine the effect of stray light on the screen, 
and also to illuminate the surround field with 
any combination for brightness and colour. The 
apparatus is dealt with in a paper on “ Television 
Images,” read by Messrs. L. C. Jesty and G. T. Winch 
before the Illuminating Society (London) on April 
13th of last year. 

A method of cooling surfaces by means of air when 
the energy input is in the neighbourhood of 50 watts 
per square centimetre was demonstrated. A piece 
of copper tubing, 4 cm. in diameter and 5 cm. long, 
is soldered into a copper block, 9 cm. in diameter. 
Through this block 180 holes, 4 mm., are drilled, 
and through these holes air is drawn. A curve 
showing the temperature rise against loading 
was exhibited. The air suction was 10 cm. water 
gauge, and the maximum temperature of the tube 
when 3 kW were dissipated, 160 deg. Cent. The 
method has heen applied practically to the cooling of 
small transmitting valves. 

Amongst other G.E.C. research exhibits was a 
model showing the potential distribution in a ther- 
mionic valve. In the absence of space charge the 
| potential distribution between the electrodes in such 
| a valve may be represented by the contour of a thin 
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46—APPARATUS FOR INVESTIGATING PICTURE 
CHARACTERISTICS—G.E.C. 


Fic. 


rubber membrane stretched in a horizontal plane 
and displaced vertically at positions corresponding 
to the electrodes by amounts corresponding to the 
electrode potentials. The analogy is quite accurate, 
provided that the vertical displacements are chosen 
such that tan « is approximately equal to x, where « is 
the gradient at any point. 

A two-step relay (Fig. 47) exhibited by Londex, Ltd., 
of Brettenham House, Lancaster-place, Strand, WC.2, 
is one of the firm’s new products. When the relay 
coil is excited two cores are drawn into the centre of 
the coil. The insulated upper part of the upper core 
is then held fast in the top position, and at the same 
time the relay contacts are closed. When the current 
exciting the coil is interrupted, the lower part of the 
coil drops, whereas the top half remains fixed. Owing 
to it being too far removed from the magnetic 
field, the lower core is not attracted when the 





coil is again excited, but the upper core is pulled 


down to the centre of the coil and returns to its 
original position, thus opening the contacts. One 
or several contacts may be provided. The energising 
current is about 4 VA, A.C. or D.C., and the load may 
be up to 300 VA. For heavier loads auxiliary relays 
have to be employed. 

Another new product exhibited was an A.C. 
automatic time relay equipped with an adjustable 
Ferrar.s movement and therefore working without 
clockwork mechanism. The Ferraris self-starting 
movement is adjustable, so that a delayed period, 
ranging from 3 sec. to 45 min., can easily be obtained. 
The relay can be used for delayed on and off switching, 
and is applied to motor starters, thermionic valves, 
&e. The wattless output limiter described in our issue 
of February 7th of last year was also exhibited. 

Instruments shown for the first time by the Auto- 
matic Coil Winder and Equipment Company, Ltd., 
of Windsor House, Douglas-street, 8.W.1, were an 
all-wave oscillator, a high light exposure meter, and 
a light meter. The first is an improved modulated 
oscillator (Fig. 48) suitable for service engineering or 

















FiG. 47—Two-STeEP RELAY—LONDEX 


general laboratory work. Sixseparate coils cover a con- 
tinuous fundamental frequency band from 95 Ke to 
40 Mc range. Range changing is accomplished by 
a simple rotary switch. The dial is directly calibrated 
in frequency on al] ranges. An extra scale cali- 
brated to the second harmonics of the highest fre- 
quency is provided, thus extending the signal range 
into the television band. A comprehensive attenua- 
tion system consists of a four-position step attenuator 
and continuously variable slide wire of low imped- 
ance. The maximum R.F. output is 1 volt, which is 
maintained within reasonable limits over the full 
frequency range covered by the instrument. This 
enables the attenuators to be calibrated, thus increas- 
ing the scope of the instrument and making it suitable 
for set, sitivity and selectivity measurements, &c. A 
separate low-frequency oscillator valve provides 
internal modulation at 400 cycles at a depth of about 
30 per cent. From sockets the L.F. signal can be 
taken for L.F. amplifier checking, &c. If required, 
externally modulated or pure R.F. signals can be 
obtained by a rotary selection switch. The oscillator 
is self-contained and portable, and the batteries can 
readily be replaced. It is completely screened and 
provided with a low-capacity output lead, which 
reduces the stray field and enables a low minimum 
signal to be obtained. 

The Smethurst high light exposure meter is of the 





























Fic. 48—ALL. WAVE OSCILLATOR—AUTOMATIC 
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Fic. 49—-LIGHT METER—AUTOMATIC COIL 


Fic. 50—MUFFLE FURNACE--GAS LIGHT AND COKE 
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photo-electric type, and has been specifically designed 
for use with amateur cine film, and with all colour 
processes. Amongst the advantages claimed for it 
are :—It indicates the correct apertures to use to obtain 
perfect results every time on every reel in artificial as 
well as daylight ; it ensures perfect matched shots 
throughout every reel under all conditions of light, 
true colour rendering on colour film is ensured under 
all conditions within the limitation of the film, and 
with consistency of colour on all shots from long shots 
to close-ups. 

The light meter (Fig. 49) is a pocket size instrument, 
giving direct indication in foot-candles. It responds to 
light over the whole visible spectrum, and consists of a 
sensitive moving coil connected to a self-generating 
photo-electric cell mounted beneath glass on the upper 
surface of the meter, so that on placing the instrument 
in the position at which the light value is to be deter- 
mined, the illumination in foot-candles can be read on 
the scale. As the illumination recommended for most 
interiors is generally between 10 and 20 foot-candles, 
the meter has been designed with a scale very open 
for these low values, and although it is calibrated to 
a maximum of 50 foot-candles, values as low as 
| foot-candle can be read. The total scale length is 
13in., and the 10 foot-candle position on the unmasked 
range corresponds to a deflection of jin. A mask 
taultiplier extends the range to 500 foot-candles. 
When the multiplier is placed over the photo-electric 
cell, the reading is be multiplied by 10. 

The Gas Light and Coke Company, of Horseferry- 





road, $.W.1, was exhibiting various methods of auto- 
matic gas ignition and laboratory, crucible, and muffle 
furnaces. The latter (Fig. 50) is a new gas-fired furnace 
designed to take a silica muffle which is readily 
removed in the event of breakage. The crucible 
furnace is also new, and is intended for such work 
as the ignition of precipitates and the melting of 
small metal samples. A new fine control valve, for 
the regulation of gas flow, shown by the company is 
provided with an interchangeable orifice, so that it 
can be set for the control of any required gas rate. 
The automatic gas ignition systems were of special 
interest. The four methods demonstrated were :— 
(a) Pilot ignition in which a pilot flame remains burn- 
ing continuously ; (b) flint ignition obtained by a 
flint operated by the gas tap; (c) hot wire ignition, 
involving the use of an electrically heated platinum 
wire momentarily connected in circuit by the gas 
tap; and (d) cold catalytic ignition, giving ignition 
by a catalyst active in the cold. The last method 
was first proposed many years ago, but various prac- 
tical difficulties led to its failure. Recent work has, 
however, overcome these difficulties, and the method 
is now used in practice. The exhibits illustrated the 
recent developments of gas ignition with platinum 
catalysts, as well as the alternative methods of 
ignition. A working model illustrated the effect of 
the composition of the gas mixture on the ignition 
process, and showed that although the catalyst will 
glow over wide ranges of mixture composition, it will 
only ignite the gas within certain limits. 








The Darnall Works of the Davy and 


United Engineering Company, Ltd. 


YOME time ago we had the pleasure of inspecting 
\O extensions then being carried out by the Davy and 
United Engineering Company, Ltd., to its Darnall 
Works. These extensions, now completed, form a 
part of a plan to remove eventually the whole of the 
works plant from the old Park Ironworks to Darnall. 
The firm, which until quite a recent date was known 
as Davy Brothers, Ltd., was first established in 1830 
by David and Denis Davy, and it undertook the manu- 
facture of a wide range of engineering products, 
including portable and even locomotive steam engines. 
By 1872, however, when the concern became a 
limited company, the field in which later it was more 
particularly to specialise was becoming apparent and 
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FIG. 1—PLAN OF DARNALL WORKS 


the manufacture of steel works plant was being under- 
taken. But though many rolling mill and winding 
engines of large size and rolling mills for various 
purposes were constructed, it was not until 1887 that 
the first large forging press—still, we believe, in use 
to this day—was manufactured. It was of 4000 tons 
capacity and was supplied to C. Cammell] and Co., 
Ltd. To-day, the firm undertakes the design and 
production of many kinds of steel works plant, includ- 
ing rolling mills of various types, blooming, heavy and 
light section, plate and sheet ; shears, hot saws, and 
miscellaneous other mill machinery. It is well known 
for its hydraulic presses, suitable for forging, bending, 
flanging, extruding, &c., and auxiliary plant, such as 
pumps and accumulators. Steam hammers and steam 
boilers are also made, and in addition the works is 
equipped for various kinds of plate work. 


THE DarNnaLtt WorKS. 


The site of the Darnall] Works was acquired in 1919, 
at a time when it was becoming apparent that, 





despite all that could be done im the way of improve- 
ment, the space available and the buildings erected 
at the Park Ironworks would soon be too cramped to 
allow for the expansion of the business. The new site 
offered several advantages, not least of which were its 
proximity to the main Great Central lines of the 
London and North-Eastern Railway, and the fact 
that it was removed from the smoky area of the city, 
on high ground. The erection of new buildings and 
the transference of plant to the new site has pro- 
ceeded gradually in accordance with the needs of the 
business. The first shops to be built were medium 
and light machine shops, which were completed and 
brought into use in 1921. By 1924 a new ironfoundry 
had been constructed and was at work. The latest 
extension houses the heavy machine shop and erection 
shop and certain other additional buildings. A new 
pattern stores and a works office have been erected 
and a lean-to has been constructed against the wall of 
the light machine shop. The gradual nature of the 
transference of plant has offered the advantage that 
the plans drawn up at the time when the site was first 
obtained could be and have been modified in accord- 
ance with changing requirements. 

The site plan (Fig. 1) shows the arrangement of the 
shops at the Darnall Works in relation to each other 





effect is obtained by three stretches of glazing on 
each side of both roofs. By night the shops are equally 
well lit by a modern system of artificial lighting 
designed by the consulting engineers, Messrs. Campbell 
and Gifford, of Westminster, who acted as consultants 
for the design and erection of the whole building. 
There are ninety-six main lighting units. Each con- 
sists of a ** Cosmos” 400-watt, 200-volt mercury, 
vapour lamp in a 22in. Wardle vitrous enamelled 
dispersive reflector, and is connected to a 2 m.f.d. 
condenser and choke assembly in a cast iron box. 
These lamps are arranged at an average height above 
floor level of 57ft. Im addition, there are fourteen 
1500-watt metal filament lamps and numerous 
points are provided near floor level for the indi- 
vidual lighting of tools and hand lamps. Special 
precautions have been taken to avoid stroboscopic 
effects. The intensity of light at floor level is as high 
as 11 foot-candles. 

The heating of so large a building is no small task. 
It is effected by seven Carrier-Ross units designed to 
maintain a temperature of 55 deg. Fah. under normal 
British winter weather conditions. Steam for the 
heating plant is supplied by Lancashire boilers and 
the warmed air is delivered into the building through 
ducts arranged to spread it as evenly as possible, 
The cranes serving the two bays are identical. 
They were designed and manufactured by John 
M. Henderson and Co., Ltd., of Aberdeen. Each 
was tested with loads up to 110 tons and has a 
speed of 5}ft. per minute on the main hook, 
whilst loads up to 20 tons can be lifted at 24ft. 
per minute on the auxiliary hook. The cross- 
traversing speed is 80ft. per minute and the travelling 
speed 175ft. per minute. The main hook can be 
raised to within 3ft. of the gantry rail level. The bridge 
girders are of lattice construction. Cast iron oil- 


.| retaining cases are provided on the crab for all the 


gears except the drum spur wheels and pinions, and 
all pedestals and sheaves on the crab and snatchblock 
are fitted with ball and roller bearings. Hoisting and 
lowering motions are arranged to give creeping speeds 
to facilitate the assembly of heavy castings into 
position. Lowering speeds are regulated by dynamic 
and potentiometer control. Sustaining brakes of the 
solenoid Ferodo-lined type are fitted to the hoisting 
motions and a similar brake to the traversing motion. 


MACHINE TOOLS. 


Besides a uumber of tools transferred from the 
Park Ironworks, several new machines have been 
and are to be installed in the new extension. In 
Fig. 2 there is reproduced a plan showing the situa- 
tion of the various tools and some of those already in 
place are to be seen in the views reproduced 
on page 110 and herewith. A Craven high-speed 
planing machine is one of the largest ever built. It 
will plane 13ft. Gin. wide, 12ft, high, and 27ft. long. 
The bed is 58ft. long, rather more than twice the 
planing “stroke.” This machine was described and 
illustrated in our issue of June 18th, 1937. Another 
Craven machine is a 45}in. centre heavy duty sliding, 
surfacing, and screw-cutting lathe—Fig. 3. It has a 
bed 52ft. long and 8ft. wide over the shears, and will 
admit work 36ft. long between centres. It will swing 
6ft. diameter over the saddles, 7ft. 6in. over the bed, 
and 8ft. 6in. diameter by 4ft. 6in. long in the gap in 
front of the face plate. The machine is driven by 
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FiG. 2—ARRANGEMENT OF MACHINE TOOLS IN NEW EXTENSION 


and to the railway. The latest extension consists of 
two bays, each 420ft. long by 70ft. wide, with a total 
floor area of 63,000 square feet. One bay houses 
heavy machine tools and is served by a 100-ton crane 
running on rails 40ft. from the ground, and the other, 
which is to be used for heavy machining and erection 
work, has a similar crane on rails 50ft. above the 
ground. The imposing nature of these two bays with 
such large dimensions is well conveyed by the two 
photographs reproduced on page 110. 

The new building, which was constructed by J. 
Parks and Son, of Northwich, is painted white inside 
with a dark dado up to about 6ft. from floor level. On 
entering it the visitor is at once impressed, not only 





by the size, but also by the brilliant lighting. This 


a 60 H.P. motor, running 300 to 900 r.p.m., directly 
connected to the first motion shaft in the headstock 
by means of a flexible coupling. The totally enclosed 
driving headstock has a spindle-speed range of 
0-8 to 40r.p.m. A tachometer to indicate the spindle 

and an ammeter to register the amount of 
current absorbed by the main motor, are mounted on 
the top of the headstock. The face plate, which is 
7ft. 9in. diameter, is secured by turned steel bolts to 
a large-diameter flange forged on the spindle, and has 
four forged steel heat-treated jaws in steel slides, in 
which they are adjustable by screw, operated by hand 
with ratchet lever. Four saddles are provided, two 
at the front and two at the back, those at the front 
having an adjustable swivel slide and compound slide 
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rest, whilst the back saddles have the non-swivelling 
type of rest. All the feed gearing is arranged in the 
aprons, each saddle having eight reversible feeds for 
each motion ranging from 0-03in. to 0-53in. per 
revolution of spindle for sliding and 0-0125in. to 


verse traverses, variation in tapers being by change 
wheels. The right-hand front saddle is made suitable 
for use with a grinding attachment interchangeable 
with the swivel slide, and consisting of a grinding head 
mounted on a slide, having fine ineutting adjust- 


horizontally by 15ft. vertically. It is driven by elec- 
trical reversing equipment, arranged to give cutting 
speeds from 12ft. to 50ft. per minute, with return 
speeds from 80ft. to 120ft. per minute, on both hori- 
zontal and vertical motions. By using an accelerating 











0-23in. for surfacing. Screw-cutting is provided to 
the left-hand front saddle only for a maximum length 
of screw of 29ft. by a guide screw along the front of the 
bed driven direct from the fast headstock through a 
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Fic. 4—8-INCH SPINDLE, ASQUITH BORING AND MILLING MACHINE 


gear-box in which change wheels are enclosed for 
cutting Whitworth threads from '/,9in. to 3in. pitch 
or metric threads from 2 mm. to 70 mm. pitch. The 
left-hand front saddle is arranged for taper turning 
by gearing connecting the longitudinal and trans- 





FIG. 3—-45%-INCH HEAVY DUTY CRAVEN LATHE 

ment, This attachment has a 16in. diameter grinding 
wheel driven by texrope from a 74 H.P. motor mounted 
directly on-the head, Push-button stations control 
all the motors, and safety interlocking devices 





switch an overall range of cutting speeds from 12ft. 
to 120ft. per minute, and return speeds up to 120ft. 
per minute can be obtained. The bed to which the 
back bed and uprights are bolted is carried the full 























prevent the engagement of conflicting gears. The 
weight of the lathe, complete with grinding head and 
stays, but exclusive of its electrical equipment, is 
108 tons. 

A “Loudon 


7 


planing machine will plane 20ft. 


Fic. 5—STIRK OPENSIDE PLANER 


length of the machine. The work table measures 
20ft. by 12ft. The feed motion is electrically operated 
through an auxiliary motor controlled by main revers- 
ing and cut-out switches, giving a variation from jin. 
to }in. on both horizontal and vertical motions, both 
of which cannot be in motion at the same time. 





3a ee 
ee 
ee 
shows the machine at work. 


Dimensions. 
Spindle— 
Diameter ; ceo 
Traverse by first grip * 


a second grip by) 

Bore at front end . 

Bore taper... 

Maximum height w hen in horizontal position 
from spindle to top of bed 

Minimum ditto 


Speeds: No.of ... 
Maximum in revolutions per | min. 
Minimum in revolutions per min. 
Feeds: No. of 


Range 9—at all speeds is 


in single gear.. 


in double 


gear 
in treble gear 


Slide, vertical adjustment on column.. 
Amount of swivel motion to spindle slide (i.e., 
25 deg. above and 25 deg. below the hori- 
zontal line).. 
Column traverse on bed (column not arrange d 
to swivel) 
No. of milling feeds for column on bed and 
spindle slide up and down column os 
Range of milling feeds ap 


Traverse bed— 








FiG. 6—MEDIUM MACHINE SHOP 


(Can be inereased with the ‘introduction of 


There are two Asquith horizontal drilling, boring. 
tapping and milling machines of a type which has 
been described before in THE ENGINEER. 
giving the particulars of the 8in. spindle machine is 
given below, and the photograph reproduced in Fig. 4 


A table 


TaBLE I.—8in. Spindle Horizontal Boring and Milling Machine 


8in. 
7ft. 


2ft. 6in. 
4}in, 
fin. per foot 


10ft. 6in. 
aft. 6in. 


36 

10 to 125 cuts 
per inch 

8 to 100 cuts 
per inch 

1-6 to 20 cuts 
per inch 

0-3 to 4 cuts 
per inch 

7ft 


50 deg. 
13ft. 6in. 
9 


lin. to 12in. 
per minute 


Length 22ft.. 
Width 5ft. Yin. 
Depth lft. 9in 
Approximate net weight, exclusive of elec- 
trical equipment ‘ 44 tons 
Besides the machines alre ady mentioned, a Stirk 
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open-side plane (Fig. 5), having a planing capacity of 
60in. width by 12ft. length, has been set up in the 
medium machine bay. The makers claim that the 
design of the bed and table is such as to ensure the 
retention of the original limits indefinitely. Flat 
sliding ways are standardised in order to ensure simple 
correction if either wear or foundation settlement has 
interfered with accuracy. The manufacturers also 
claim that they are the first planer makers in any 
country to combine a tool clapper swivelling through 
360 deg. with a magnetic tool relief which will function 
at any angle. This feature is particularly valuable for 





purpose machines to accord with the widely varied 
character of the work carried out by the firm. 

This article would scarcely be complete without 
some mention of the other buildings on the site. As 
mentioned earlier, the light and medium machine 
shops were established at Darnall in 1921 and the 
foundry in 1924. The area of the original machine 
shops amounts to 64,000 square feet in two bays, each 
60ft. wide by 400ft. long, and 30ft. high, to the crane 
rail. The medium bay has 20-ton and 10-ton cranes 
and the light bay a 20-ton, a 10-ton, and a 5-ton 
crane. There are in addition a number of jib cranes. 








Fic. 7—LIGHT JMACHINE SHOP 


planing tapers approaching the horizontal. Cutting 
speeds from 30ft. to 180ft. per minute and inde- 
pendently variable return speeds from 120ft. to 180ft. 
per minute are provided to suit the exact require- 
ments of Davy and United Engineering Company, 
Ltd.. but the makers can give any speeds desired, 
faster or slower, for the individual needs of any 
customer. Tucked into the column, as seen in the 
illustration, is the stroke disc and feed box. The 
former allows the complete absence of reversing dogs 
from the table, with added safety to the operator. 
The latter in combination with the step-by-step feed 





Two photographs, Figs. 6 and 7, are reproduced 
giving general views of these bays. 

The foundry building is separate from the others. 
Its main bay is 390ft. long with a crane span of 60ft. 
and a height to the crane rails of 30ft. It is well 
fitted for the heavy and varied character of the 
castings produced, the work being so little 
standardised that not very much mechanisation is 
possible. There are three large cranes of 40 tons, 
25 tons, and 15 tons capacity running on the rails 
and numerous 3-ton jib cranes. In addition, there is a 
l-ton two-motor Heywood electric telpher, which is 





FiG. 8—-HEAVY BAY 


moter gives instantaneous feeds from !/;,in. to jin. 
A motor-driven pump delivers an ample volume of 
lubricating oil to a tank on the top of the column, 
from which sliding ways main bearings and gearing 
all adequately supplied. A patented solenoid 
valve in the tank opens and closes with the starting 
and stopping of the table, and a generous reserve is 
thereby maintained in the tank against restarting 
after the machine has been standing for short or long 
periods. Flexible centralised control is given by 
balanced swivelling push button pendant actuating 
table, heads, and cross slide. A small supplementary 
motor locks the cross slide to the face of the column, 
when this has been located at the desired height by 
the use of the appropriate button on the pendant 
switch. It will be seen that all the tools are general 


are 








OF IRON FOUNDRY 


arranged to travel completely round the main bay 
except for one end. It serves to transport sand from 
the sand plant to any required point. The firm pro- 
duces all its own iron castings, even up to the very 
large pieces required for forging presses and similar 
work. The foundry is served by four cupolas with 
melting capacities of 12, 7, 4, and 2 tons per hour. A 
general view in the heavy bay is reproduced in Fig. 8. 
It shows the jib cranes and towards the right the 
telpher with its automatically discharging bucket. 








THe Export or Hetium.—The United States Depart- 
ment of the Interior has prohibited the sale of helium until 
the Government of that country has acquired new supplies. 





Institution of Mechanical Engineers 


At a meeting of the Institution of Mechanical 
Engineers last Friday, January 2Ist, Dr.-Ing. 
Georg Schlesinger, Professor of Engineering at the 
University of Brussels, read’ a paper on ‘‘ Machine 
Tool Tests and Alignments,” an abstract of which 
appears on page 118 of this issue. A vigorous 
discussion followed. 

Mr. J. E. Batey said that questions of limits and 
fits were fundamental to the design of machine tools. 
He directed attention to a diagram in the paper 
showing the limits for holes and shafts adopted by 
various countries in the world. The British standards 
were shown to be 30 per cent. coarser than the others. 
The comparison was hardly a fair one. There were 
thirteen steps in the Continental system and twenty- 
one in the British. Our system might be in need of 
revision, but the tolerances were not, in fact, actually 
coarser. He agreed with the attitude of the lecturer 
towards machine tool alignments. German machine 
tool builders had been at first as short-sighted in 
understanding the value of Dr. Schlesinger’s work 
as ours were now. But they were now ten years 
ahead of Britain in the standardisation of machine 
tool tests. He was connected with the British 
Standards Committee on Limits and Fits. When 
the Machine Tool Trades’ Association had first been 
approached on the subject of alignments it had 
rejected the proposals. Recently, the matter had 
again been urged upon its consideration. But it 
could see no reason to change its views. He, 
personally, considered that a purchaser ought to be 
able to get a tool to a standard specification and 
hoped that purchasers would bring pressure to 
bear upon manufacturers to cause them to alter their 
views. 

Mr. F. H. Rolt was interested in the manner in 
which measurements for alignment were obtained. 
Sir J. Whitworth stated fifty years ago that all 
precision measurements started from flat surface 
plates, and in spite of advances made since his day 
that principle still held true. But how was one to 
verify flatness ? How did one test the bed of a 
lathe ? A precision level was the best tool and was 
used at the National Physical Laboratory. It could 
verify alargesurface to anaccuracy of halfa thousandth. 
The radius of the instrument was 300ft. to 400ft. 
and a difference in level of 0-0004in. altered the read- 
ing by one division.* A level could be used for a 
top surface, but not for a side. Something different 
was then needed. Professor Schlesinger recommended 
the taut wire method. At the National Physical 
Laboratory the auto-collimator was used. Mr. 
Holt described the instrument. A pencil of light is 
transmitted along a line parallel with the surface to 
be measured. By the use of a mirror suitably mounted 
on a carriage making contact with the surface the 
ray of light is reflected back towards its source. The 
mirror is moved along the surface and a number of 
readings of the deflection of the reflected ray are 
taken. These readings, of course, give a measure 
of the angle of tilt of the mirror from which the 
inaccuracies of the surface can be computed. Used 
on a surface plate 6ft. long this instrument gave an 
accuracy of one ten-thousandth.* 

Mr. Holt then discussed the straight edge and the 
square as commonly used in works. An ordinary 
straight edge jin. wide by 3in. deep, 72in. long, if 
supported at the ends, would deflect 0-004in. at the 

entre. Thus, if used in the ordinary way it might 
not reveal a concavity 0-004in. deep. If supported 
at the centre the same straight edge deflected 
0-0025in. at the ends. To obtain accurate results 
it should be supported at the “Airy” points 
72+ y3in. from each end. Then the maximum 
deflection would be 0-0002in. Measurements for 
the accuracy of the surface should then be taken 
with slip or feeler gauges, not cigarette papers. In 
an ordinary square, 13jin. by 2sin. by jin. and 
24in. by 2}in., the horizontal blade could deflect 
by its own weight 0-0005in. at the outer end, and 
very little pressure was sufficient to press it back 
the same amount. One manufacturer now made a 
square with an H-section blade in which the error 
was reduced to 0-000lin. 

Mr. J. M. Newton said that tables of limits were 
useful in standardising fits, but they did not absolve 
the designer from making a choice of fit to suit the 
purpose desired. Factories were to some extent self- 
regulating as regarded limits. Foremen, inspectors, 
&c., maintained the necessary standards even though 
the limits were not all shown on the drawings. When 
something new was introduced the engineers and 
the drawing office were inclined to call for unneces- 
sarily fine tolerances, and too fine clearances, whe1eas 
minimum cost, combined with satisfactory results 
was what should be sought. The works gradually 
determined experimentally what was required and 
maintained that standard. Economy was gained by 
getting the necessary accuracy during machining. 
With the exception of drilling, planing, lapping, 
and centreless grinding machines, in which the 
twist and thrust were met by self-balancing reactions, 
the majority of machine tools copied existing surfaces 
which were distorted under the cutting forces. The 
influence of the cutting forces was therefore important. 





* See THe ENGINEER, March 19th, 1937, page 326. 
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In reference to the author’s experiments with a 
lathe using a hydraulic measuring support, he asked 
how the shank force was measured and what degree 
of accuracy was attained. Considering the high 
speeds now required from machine tools the design of 
the main bearings was very important. Accuracy 
was bound up with the running clearance. With 
ordinary bearings a clearance of 0-00lin. or 0-002in. 


was necessary for good frictionless running. With 
less clearance there was risk of seizure. Pre-loaded 
roller bearings..were successfully used on many 


machines, but grinding machines usually had plain 
bearings with special loading devices. 

Dr. H. E. Merritt said the paper hardly met the 
requirements of junior members. The author had 
endeavoured to distill into a paper what had been 
written in a book before. In the diagram showing 
the effect of cutting pressure on the lathe bed and 
on the parallelism of the work, he could not follow 
what all the curves represented and the text gave no 
help. On a rough calculation the deflection of the 
bar itself would account for 0-028in. How could 
one allow in standards for the deflection of the work 
itself ? He considered that what was more important 
in the author’s work than the production of arbitrary 
standards was the help that might be given to 
manufacturers in producing accurate and rigid tools. 

Profagsor J. J. Guest said the paper advocated 
that makers should all work to one set of limits 
based on the experience of the author. The exclusion 
of British practice from the paper might make people 
believe that the question of alignments was of foreign 
origin. But instruction in machine tools had been 
given in colleges of this country for many years. 
In the examinations of workshop practice held by 
the City and Guilds College the problems set did not 
go beyond practice nor beyond college knowledge. 
He had a slide cast on the screen showing a number 
of questions selected from papers from 1930 to 1936, 
all concerned with alignments. That showed, he 
said, that alignments were regarded as important. 
Another slide showed an alignment test record sheet 
for a universal grinder and bore a date in the last 
century. The system was old. The novelty of the 
author’s proposition was that purchasers should 
specify alignments instead of specifying the accuracy 
required. But production and accuracy could not 
be obtained unless there was sufficient rigidity. 
Then why should alignment limits be published ? 
Standards implied that finality had been reached. 
But that was not true of machine tools. The author 
stated that for satisfactory design it was necessary 
to know the forces at the tool point, and gave a 
diagram showing the design of a hydraulic tool 
support. If some improvements were made to the 
design it became identical with that used by the late 
Professor Nicolson, of Manchester, in 1897. To 
show that the study of tool point forces was not new 
he instanced several works published before 1911. 
In conclusion, Professor Guest said that the object 
of a machine tool was to produce work accurate 
enough to suit the job. The machine deflections 
needed only to be compatible with those limits. 





Fic. 1—RECTIFIER BANKS 


Mr. A. J. Thorneloe directed attention to certain 
practical points. The author made no reference to 
inaccuracies in drilling machines owing to the 
abutment against which the spindle pressed being 
inaccurate. That was a matter which needed great 
attention. In lathes it was not only necessary to have 
an accurate lead screw. If the lead screw was to 
produce accurate work the bed must be flat, the 
faces for collars on the lead screw must be square, 
the screw must be parallel to the bed, &c., and it was 
necessary to make accurate provision for taking the 
thrust. The old-fashioned conical lathe spindle 
bearing was not suitable for modern high-speed 
precision tools. If it was heated up it went out of 
shape. A good parallel bearing gave better results. 

Mr. I. H. Wright thanked Professor Guest for 





his remarks. Users of machine tools could get 
particulars of alignments if they wanted them. 
If a maker would not supply figures they should 
get their tools from some one who would. There 
was more in the design of a machine tool than mere 
alignment figures. Tools nowadays were over- 
powered, and the result was an unfavourable power 
factor for ordinary work. Metal cutting was a 
very “live” load, and the tool castings could take 
a “temporary permanent ”’ set after heavy cutting. 
Inspectors must therefore know more about the 
design of tools than a mere schedule of figures. 
Vibration was an important matter scarcely men- 
tioned in the paper. The knee type milling machine 
was not, for instance, really suitable for heavy 
cuts owing to the “‘C” shape of the frame. By 
connecting the head, the knee, and the base together 
through a quite light plate, vibrations could be 
damped out. The plate was not intended to relieve 
stresses or reinforce the parts, but was effective 
in damping out vibrations. 

Mr. John Holloway considered that the Institution 
had rather neglected machine tools and ought to 
have papers dealing with them more frequently. 

Professor Schlesinger replied briefly to the dis- 
cussion, defending himself vigorously against 
criticisms. He pointed out that some of the work 
on which the paper had been based had been done 
in 1901. It was impossible to compress all the 
information into a paper. It was given in full in 
his book, which ought to be read. 








A Trolleybus Rectifier Sub-Station. 


Ow December 16th of last year, the Borough of Leyton 
Electricity Department put into operation a 2000-kW 
glass bulb rectifier sub-station for the supply of current 
at 630 volts to the trolleybus system of the London 
Transport Board within the borough boundaries. Built on 
to an existing rotary converter sub-station in the Waterloo- 
road, Leyton, the new building contains the usual H.T. 
switchgear, rectifier control panels, rectifier cubicles (Fig. 1), 
transformers and metering and feeder panels arranged 
in accessible positions. The rectifier installation, believed 
to be one of the largest of the kind for trolleybus service, 
was manufactured at the Croydon Works of the Nevelin 
Electric Company, Ltd. It consists of four 500-kW 
twin-bulb equipments which, although intended to run 
as separate units, can be paralleled if required. Three- 
phase, 50-cycle current at 6600 volts is taken from the 
Corporation’s system through a Switchgear and Cowans 
seven-panel metal-clad switchboard comprising three 
drop-down isolators and four automatic circuit breakers, 
each rated at 150,000 kVA rupturing capacity. 

The four indoor core type oil-immersed naturally 
cooled transformers made by Bryce, Ltd., of Hackbridge, 
are designed for a maximum temperature rise of 35 deg. 
Cent., and are delta connected on the primary side with 
tappings giving plus and minus 24, 5, and 7} variation 
by means of an off-load tap-changing switch. They are 
placed on rolled steel joists over pits and the secondaries 
are connected to the rectifiers by P.I.L.C. cables. To 
avoid interference with local broadcast reception twelve- 











glass. and there are no springs subjected to fatigue. 
Thermal and mechanical stresses are therefore avoided. 
The pinch system of ignition with which these rectifiers 
are provided depeads solely, as shown in Fig. 3, on the 
passage of current through a narrow neck of mercury 
in the cathode pool, known as the pinch bridge. The 
electric field produced by the current sets up in the 
mercury mutual repulsion, thus overcoming the hydrostatic 
pressure, with the result that the mercury bridge is 
ruptured, thereby producing a heavy spark which initiates 
the cathode hot spot. The ignition obtained is said to 
be the most rapid and positive known. To provide an 
adequate emission of electrons, irrespective of the D.C. 
load, the bulbs are fitted with three auxiliary anodes 
fed at low voltage from the exciter circuit. This forms. 
as shown in the diagram, a separate small three-phase 
rectifier circuit, and the current in it, and therefore the 
intensity of the cathode hot spot, can be varied by adjust- 
ing the air gap of the exciter inductance L. Immediately 
current flows in the exciter circuit the contacts of the relay 
















T Exciter Transformer 

T, Auxiliary Winding 
Sor Ignition 

8, Pinch Bridge 

Bo Auxiliary Anodes 

L Exciter Inductance 

R Ignition Relay 

R, Energising Coil 

Ro 900 Amp. Contacts 

Rz Thermal Overload Trip 
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FiG. 3—RECTIFIER 


2 open and the ignition circuit is disconnected. Each 
bulb is also equipped with a special interrupting relay 
with a thermal device so that in the event of a fatdt on 
the exciter circuit, the ignition winding on the transformer 
is switched out in three or four seconds. Each of the 
500-kW rectifier units at Leyton has an efficiency of 
94 per cent. at full and 5/4 load. At 3/4 load it is 94-2 per 
cent., at 2/4 load 93-5 per cent., and at 1/4 load 92 per 
cent. An overload of 25 per cent. may be carried for 
two hours, 50 per cent. for one hour, and 100 per cent. 
for thirty seconds. 

The Bertram Thomas D.C. switchboard (Fig. 2) com- 
prises four rectifier panels, eight feeder panels, and a 
metering and test panel. Each feeder panel has a high- 
speed auto-reclose circuit breaker with overload and no- 
volt releases, negative contactor, and a double-pole knife 
switch. The rectifiers are protected: with high-speed 
breakers and arranged for reverse tripping. 

At the main station in Cathall-road, another 1000-kW 














Fic. 2—RECTIFIER SUB-STATION D.C. SWITCHBOARD 


phase rectification is adopted, and the rectifier cubicles 
each contain two six-arm bulbs mounted on withdrawable 
carriers, a fan, ignition, and exciter apparatus, high 
rupturing capacity anode fuses, and main anode balancing 
reactors to ensure proper sharing of the load between 
individual anodes and between each 500-kW unit. 

Special features of Nevelin rectifiers are a method of 
ignition which obviates the use of moving parts inside 
the bulb and the employment of special glass which 
enables bulbs to be repaired after years of hard and con- 
tinuous service. The patented ignition device also 
avoids the use of coils. It is instantaneous in action, 
even at temperatures considerably below freezing point, 
and has been used with considerable success on rectifiers 
supplying lift and other motors that are only switched in 
when required. Many rectifiers are said to be running 
successfully after five or more years’ service, involving 
180 starts per hour. No coils have to be clamped to the 





rectifier sub-station is in the course of erection, and, 
like the one described, it has been designed to the specifica- 
tion of Mr. J. Wetherall, A.M.I.E.E., the borough electrical 
engineer. 








Roap BripGes in Great Brirar.—tThe strengthening 
and reconstruction of weak bridges under the Road and 
Rail Traffic Act of 1933 was recently dealt with by Mr. 
J. Hayes at the Manchester and District Association of 
the Institution of Civil Engineers. He said that the growth 
in volume, speed, and maximum weight of road traffic 
had now rendered many of the bridges in this country 
obsolete in regard to width, alignment, and strength. 
In August last, 2050 railway overbridges had been 
classified as weak, and highway authorities had notified 
the Ministry of Transport of their intention to reconstruct 
1015 of them. 
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Oil-Engined Trains for New South Wales. 


> — 


A S recorded in our Annual Review, in the issue for 
{A January |4th, 1938, Harland and Wolff Ltd., of Belfast, 
has recently completed an order for eleven oil engines, 
which have been constructed for installation in the new 
high-speed trains for the New South Wales Government 
Railways. Four of these trains are to be placed in regular 
service, and two have already completed satisfactory 
official trials, and are now operating an accelerated service 
three times a week between Parkes and Broken Hill. 

We are now able to give further particulars of the new 
trains and reproduce in the accompanying engraving a 
photograph showing their make-up. Each complete train 
consists of a power car, a parcels and baggage car, and three 





mum efficiency of the torque converter is of the order of 
85 per cent. and that of the fluid coupling 98-5 per cent. 
Each of the trains on the new services covers 1266 miles 
weekly on a track which runs through sparsely populated 
country, with a number of steep inclines. In one section 
the track climbs continuously for 73 miles. while between 
Parkes and Condobolin a speed restriction of 50 miles an 
hour is imposed. Under these conditions the engines are 
called upon to develop seven-eighths of their fuil power for 
considerable periods, but, in spite of the arduous nature 
of the service, fuel consumption is said to be at a rate of 
less than 1 gallon for 24 miles. In this connection, tractive 
efficiency is assisted by the use of ball and roller bearings 











to the water. On October 9th, 1877, at 5 p.m., fifteen 
gallons of a solution of fluorescin were poured into a crack 
in the bed of the Danube. Sixty hours later observers 
stationed at the source of the Aach nine miles away were 
entertained by a magnificent spectacle. The waters of 
the spring gushing forth in the sunlight exhibited a 
brilliant green and yellow fluorescence. As time passed 
the intensity of the colouration increased. Then it began 
to fall off, but as late as 3 p.m. on October 13th the 
presence of the dye could still be recognised. The case of 
the manufacturers on the Aach was thus conclusively 
proved, but what decision was eventually reached on the 
nice point of right and justice which arose we did not 
record. We merely expressed the opinion that the experi- 
ment would doubtlessly find many applications at the 
hands of geologists and others.... The same method 
has since been. applied to similar problems. In one 
instance, we believe, it has been used to establish the 
identity of water which disappears in the South of England 
and rises to the surface in the North of France. Doubt- 
lessly, too, we might with justice regard the salt method 





660 B.H.P. FIVE-CAR OIL - ENGINED TRAIN FOR THE NEW SOUTH WALES GOVERNMENT RAILWAYS 


passenger trailer cars. Divided into three main com- 
partments, the power car is provided with a driver’s 
cabin at each end. The centre compartment is the main 
engine-room and two other compartments form an 
auxiliary engine-room on one side and a baggage compart- 
ment on the other. The power car is equipped with a 
powerful headlight ; a vertical beam of light is also pro- 
jected so that road vehicles can easily identify and note 
the position of the trains. Of the saloon type, with large 
windows and reversible seats, the three passenger cars are 
provided with air conditioning in conjunction with sealed 
windows of double glass, and an all-electric buffet. There 
is a total accommodation for 158 passengers. 

Installed in the power car of each train are two eight- 
cylinder 330 B.H.P. Harland-B. and W. oil engines 
directly connected to Voith-Sinclair turbo-converters. 
In addition, each car contains two National oil engines, 
each developing 34 B.H.P., for supplying power for train 
lighting, air conditioning, heating and cooling require- 
ments of the buffet, and compressed air for the brakes. 

The Harlandic engines work on the two-stroke cycle 
and each develop 330 B.H.P. at 1200 r.p.m. as a con- 
tinuous rating. A special scavenging system is used, 
whereby the air is supplied by a rotary blower, driven by 
the engine through ground helical gears, and is admitted 
to the cylinders through ports, arranged uniformly round 
the whole circumference of the cylinder. It is claimed that 
complete scavenging is obtained by exhausting the pro- 
ducts of combustion through a cam-operated valve in the 
cylinder head. The inlet ports are designed so as to give a 
swirling action to the air and the ensuing turbulent motion 
is said to provide good combustion and to produce an 
almost invisible exhaust at all loads. A further claim is 
that the symmetrical arrangement of the ports in the 
cylinder wall, with the exhaust valve in the cylinder 
head, minimises the stresses induced by uneven heating. 

Weight has been kept down in the engine construction 
as far as possible without sacrificing rigidity. The crank 
case is built up of steel plates welded together and large 
aluminium doors are fitted in order to give access to the 
moving parts. The crankshaft is a 3 per cent. nickel- 
chrome steel forging, machined all over, with the journals 
and pins bored out for lightness. Each engine drives its 
own lubricating oil and circulating water pumps. Radiators 
are used for cooling the water, lubricating oil, and the 
turbo-converter oil, the radiators being fitted in the sides 
of the car. A draught is produced by two fans in the roof, 
driven by gearing from the transmission and connected to 
the radiators by trunking. 

The injection of the fuel into the combustion chamber is 
under the control of the governor at all engine speeds, 
while an emergency governor is fitted so as to cut off the 
supply of fuel in the event of the engine running away. 
The driver’s control acts directly on the governor, per- 
mitting the engine to be run at any desired speed within its 
range. Fuel injection equipment is manufactured by the 
engine makers. 

Each hydraulic turbo-converter, using oil as the working 
medium, is connected through step-up gears to the 
engines, and runs at a speed of 2100 r.p.m. The con- 
verters each embody two units, namely, a torque converter 
for use at the lower rail speeds, and a fluid coupling unit 
for use at the higher speeds. The change-over from one 
form of drive to the other is effected by the driver at will. 
The torque converter proper is the equivalent of a self- 
changing gear, the tractive effort increasing automatically 
as the railear speed decreases, while the engine speed 
remains constant. The fluid coupling gives the effect of 


a direct drive, the interposition of the hydraulic trans- 
mission preventing shocks from being transmitted from 
the rail wheels to the engine. 


Tt is stated that the maxi- 





throughout the trains, while weight has been kept down 
by the extensive use of aluminium alloys in the con- 
struction of the cars. 

As mentioned above, each complete train consists of 
five vehicles, including the power car, but we understand 
that in normal service each train consists of three vehicles, 
comprising the power car, a first-class coach, and a second- 
class coach with buffet, capable of carrying altogether 
99 passengers and 34 tons of baggage. 

Before making its official trials the first power car, with 
one coach, made the journey from Sydney to Parkes, a 
distance of 276 miles, under its own power through moun- 
tainous country, and at Parkes was coupled to a train 
consisting in all, for trial purposes, of four coaches in 
addition to the power car coach. The total weight of the 
train on trial was 156 tons—50 per cent. greater than the 
weight of the train in ordinary service. The official trials 
were run between Parkes and Broken Hill in each direction, 
over a total distance of 844 miles. The average speed for 
this distance was 47 m.p.h. and the journey was made 
without any involuntary stops. It is understood that under 
the most favourable circumstances a maximum speed of 
75 m.p.h. was attained. 

Three further power cars are at present under con- 
struction for these trains and there will eventually be four 
complete trains, a reserve power car, and a standby oil 
engine. The third and fourth trains will be operated on 
another service from Dubbo to Bourke over a similar 
type of line. 








SIXTY YEARS AGO. 


A nore of some geological interest concerning the river 
Danube appeared in our issue of January 25th, 1878. 
The river Aach is a tributary of Lake Constance and rises 
in a spring which yields about 1350 gallons per second. 
Nine miles away the Danube, at this point still a young 
river, flows along on its lengthy journey to the Black Sea. 
It passes from west to east at an elevation of about 500ft. 
above the level of the spring from which the Aach takes 
its rise. For many years it had been noticed that in this 
neighbourhood the Danube lost a portion of its waters 
and that in dry seasons the greater part of its flow would 
disappear. The owners of factories on its banks, con- 
cerned about their water supply, investigated the pheno- 
menon and found that the water was disappearing through 
cracks in the river bed. They thereupon stopped up the 
cracks. At once the flow of the Aach was diminished to 
an extent which ‘seriously jeopardised the prosperity of 
the factories established along it. The owners of the Aach 
factories protested strongly against the action of their 
brothers on the Danube. They contended that what the 
Danube lost the Aach gained, and that the spring at which 
their river took its rise marked the return to the surface 
of the water which had disappeared down the cracks in 
the bed of the Danube. The dispute between the two 
bodies of manufacturers developed to such an extent that 
the German Government had to intervene in it. The 
problem of determining the truth of the Aach manufac- 
turers’ assertion seemed insoluble until Monsieur Ten 
Brink suggested that it might be settled by taking advan- 
tage of the wonderful colouring power of fluorescin, a 
recently discovered dye of the triphenylmethane group 
formed by heating a mixture of phthalic anhydride and 
resorcinal. Even when diluted with water to the extent 
of one part in twenty million the presence of the dye could 
be recognised by the green fluorescence which it imparted 








of measuring the flow of a river as a development of the 
same idea. 
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An INTERNATIONAL CONFERENCE OF NAVAL ARCHI- 
TECTS.—The Councils of the Institution of Naval Archi- 
tects and the Institute of Marine Engineers are co-operating 
in arrangements for an international conference of naval 
architects and marine engineers, to be held in London from 
Thursday, June 16th, to Saturday, June 18th, next. It 
will be attended by naval architects, shipbuilders, and 
marine engineers from kindred foreign societies. The date 
has been so arranged to enable members to proceed to 
Glasgow to take part in the International Engineering 
Congress from June 21st to June 24th. On Thursday, 
June 16th, the inaugural reception at Grosvenor House 
will be followed by a luncheon, after which a number of 
papers will be discussed. The same evening there will 
be a Government reception at Lancaster House. On 
Friday morning there will be a discussion of papers at the 
Royal Society of Arts, and in the afternoon either a visit 
to the National Physical Laboratory or a river excursion 
to Greenwich. A civic reception will be held at the 
Guildhall in the evening. Saturday will be occupied by 
an all-day river trip to Windsor and Henley. 





JAN. 28, 1938 


THE ENGINEER 


109 








Rail and Road. 





UNIFICATION OF CANADIAN RatLways.—Speaking at 
a luncheon last month, the President of the Canadian 
Pacific Railway, Sir David Beatty, said that the unification 
of the two great Canadian railway systems was inevitable. 
‘Fransportation costs in Canada were too high, and Sir 
David pointed out that it was an accepted fact that an 
annual saving of 75 million dollars a year was possible 
by the unification of the two systems. 


New L.M.S. TurntaBies.—-The London, Midland and 
Scottish Railway Company has decided to spend £56,000 
on thirteen new locomotive turntables at thirteen places 
on its system. They are to be installed mostly to replace 
older turntables which are too small to accommodate the 
larger types of the company’s engines. Except for one 
of 50ft. diameter to be provided at Manchester, all the 
new turntables will be of 60ft. diameter and the vacuum- 
operated type. They will be erected at Bradford (Forster- 
square), Gourock, Kettering, Largs, Lostock Hall (near 
Preston), Manningham (near Bradford), Nuneaton, 
Rhyl, Skipton, Sowerby Bridge, Warwick, and Workington. 


MECHANICAL STOKERS ON AMERICAN LOCOMOTIVES.— 
An order recently issued by the United States Interstate 
Commerce Commission states that automatic stokers 
must be fitted to all locomotives on fast or heavy passenger 
service which weigh 160,000 Ib. or more on _ their 
driving wheels. The order also applies to locomotives 
in fast or heavy freight service which weigh 175,000 lb. 
or more on their driving wheels. It is further stated that 
all coal-burning engines of the above weights which are 
built on or after July Ist next shall he equipped with a 
suitable type of mechanical stoker. It is estimated that 
about 3500 locomotives at present in service in the United 
States will be affected by the new order. 


Roap Verxuicites Census.—The annual return issued 
by the Minister of Transport, giving statistics of licences 
for mechanically propelled road vehicles current during 
the quarter ended September 30th, 1937, shows that the 
number of private cars licensed during the quarter was 
1,798,105, as compared with 884,645 private cars licensed 
in the corresponding quarter of 1928, the first year of 
the census. The most notable increase among cars taxed 
on horse-power occurred in the light cars of the 10 H.P. 
class, which numbered 380,975, as compared with 304,939 
in the corresponding period of 1936. In the 8 H.P. class, 
which remained the most numerous, the number increased 
from 417,806 to 480,137, while the number of 12 H.P. 
ears advanced from 258,943 to 265,814. 


PROPOSED IMPROVEMENTS AT ADDISON-ROAD STATION.— 
The London, Midland and Scottish Railway Company 
and the Great Western Railway Company announce 
that they propose to spend about £35,000 on a modernisa- 
tion and improvement schenie at Kensington, Addison- 
road, Station, of which, as partners in the West London 
Joint Railway, they are the joint proprietors. The station 
buildings are to be reconstructed on modern lines through- 
out, whilst additional and extended awnings will be 
proviaas over the platforms ; when the alterations have 

en carried out the way from the station into Olympia 
will also be covered over completely. Awnings will be 

rovided over the full width of the bay platforms used 
= the Southern Railway and L.P.T.B. trains. New 
parcels offices will be provided on both sides of the station, 
that on the up, or delivery, side having berths for nine 
vehicles, and, in addition, there will be covered standing 
accommodation for twelve parcels vans. The name 
of the station is to be altered to Kensington (Olympia). 


Trarmstnc Bus Drivers.—At the opening ceremony 
of the new training ground for the bus drivers of the 
London Passenger Transport Board at Chiswick, the 
Minister of Transport said that the method of training 
would doubtless be of interest to many local councils. 
On Monday, January 24th, the Board gave a demonstra- 
tion to the chairmen of the highWays committees and 
engineers of a large number of local councils. The training 
ground, which is laid out in the form of 30ft. roads with 
islands, signals, stopping posts, &c., has three types of 
road surface, two of these being of the modern non-skid 
design, and the other of the smooth tarred type. It is 
on the latter type of surface that a considerable amount of 
the actual driving training is done. After the surface 
has been made very slippery by the application of water, 
the trainees are taught the best methods of negotiating 
corners, correcting skids, and pulling up at stopping 
points. The demonstration, which lasted about half an 
hour, was watched with considerable interest. A number 
of such training grounds situated in various parts of the 
country would do much towards increasing the safety of 
the roads. 

Rawway Sratistics.—Railway statistics for the 
calendar month of October and the four weeks ended 
October 30th, 1937, recently published, show that the 
total number of passenger journeys (excluding season 
ticket holders) taken on all standard-gauge railways in 
Great Britain in the month of October, 1937, was 
108,230,790, a decrease compared with October, 1936, of 
1,151,683. The journeys taken by passengers at reduced 
fares decreased by 1,264,571, but those at standard or 
ordinary fares increased by 112,888. The receipts from 
passengers (excluding season ticket holders) showed an 
increase of £172,630. If the railway undertakings of 
the London Passenger Transport Board be omitted, the 
figures show a decrease in journeys of 1,295,072, and an 
increase in receipts of £166,758. For all companies the 
receipts from passenger train traffic (including season 
tickets and parcels and miscellaneous traffic, but excluding 
mails and parcels post), were £172,605 more than in 
October, 1936. In the four weeks ended October 30th, 
1937, the coaching train miles showed an increase of 
535,694, compared with the four weeks ended October 31st, 
1936. The total tonnage of freight conveyed (excluding 
free-hauled traffic) in the four weeks ended October 30th, 
1937, was 23,622,448. The freight train receipts amounted 
to £7,840,796, an increase of £433,226. The freight train 
miles run were 215,892 more than in the corresponding 
period of 1936. The average train load increased from 
128? to 131} tons, and the net ton-miles per engine hour 
decreased from 4684 to 463}. 





Miscellanea. 





DieseLt Enorne Users Assocration.—The Percy Still 
Medal of the Diesel Engine Users Association for session 
1936-37 has been awarded to Dr. S. F. Dorey for his paper 
on “The Present Position of Special Steel for Diesel 
Engines.” 

CHEMICAL ReseaRca iN Inpta.—Work has begun on the 
construction of the new rayan Technological 
Institute at the Nagpur University in India. This Insti- 
tute, which will cost about 3,60,000 rupees to build and 
equip, will be devoted to teaching and research work in 
applied chemistry. 


AnoTHER Soviet Hypro-ELectric ScuemM#.—Plans 
have been prepared in the U.S.S.R. for the construction 
of a number of hydro-electric generating stations on the 
river Angara, in Siberia. This river flows out of Lake 
Baikal and into the river Yenissey. The first station will 
be built near Irkutsk and will have a capacity of 
600,000 kW. 

SpecraL Arxas or SourH Wates.—The Commissioner 
for the Special Areas recently had a private consultation 
with the National Industrial Development Council for 
Wales and Monmouthshire. Among the questions 
discussed were the proposed construction of a number 
of factories in various parts of the special area, the clear- 
ance of sites and removal of derelict and unsightly works, 
and the processing of coal on a large scale. 


Farapay Merpat.—The Council of the Institution of 
Electrical Engineers has made the sixteenth award of the 
Faraday Medal to Sir John Snell, Chairman of the Elec- 
tricity Commission. The Faraday Medal is awarded by 
the Council of the Institution not more frequently than 
once a year, either for notable scientific or industrial 
achievement in electrical engineering or for conspicuous 
service rendered to the advancement of electrical science, 
without restriction as nationality, country of 
residence, or membership of the Institution. 


Pxiastics Inpustry PionzER Honourep.—The Messel 
Medal of the Society of Chemical Industry has been 
awarded to Dr. L. H. Baekeland, the founder of the plastics 
industry. Dr. Baekeland, as the scientist responsible for 
the “* Velox ”’ patents, is also one of the founders of modern 
photographic industry. The Messel Medal is awarded 
every two years to one who has attained meritorious dis- 
tinction in science and its application to industry. It will 
be presented in Ottawa on June 21st next, during the annual 
meeting of the Society, which takes place this year in 
Canadian centres. 


A Hien-pensiry Attoy.—In the course of a discussion 
on new materials in industry, at an Institute of Physics 
meeting, Mr. E. A. G. Liddiard gave some particulars of a 
new high-density alloy. He said that if tungsten powder 
was mixed with a small quantity of nickel and copper 
powder and subjected to a high pressure and heated above 
the melting point of copper and nickel, a sintered alloy 
was obtained with a density of 16-5 grammes per cubic 
centimetre, which was considerably higher than the 
density of the heaviest commercial metal lead. The fact 
that the new material had a correspondingly higher 
absorption coefficient for X-rays than lead made it more 
effective for protection purposes in radium beam therapy. 


RESIDUAL STRESSES IN WELDs.—In a paper before the 
Institute of Welding, Mr. R. A. Stephen dealt with the 
measurement of residual stresses in welds by X-rays. It 
was pointed out that modern X-ray methods enable the 
measurement of the principal stresses separately, from 
which, not only the total drawing tension can be derived, 
but also the maximum shearing stress. The theory of the 
methods used was given and the necessary apparatus was 
described with examples taken from work in progress. 
The method is considered to be the only one yet devised 
for measuring elastic stresses over small regions, a fact 
which is of the utmost importance when studying small 
regions of high concentration or with high gradients. 
Certain lines of research now opened up were suggested 
and some methods of investigating problems of interest in 
welding were indicated. 


AmerRIcAN ScHoot Bur~pinc Expiosion REPoRT.— 
We have received a report on the explosion in the school 
building at New London, Texas, on March 18th last, in 
which 294 children and teachers were killed. The heating 
of the school was by means of gas radiators burning 
natural gas, which was conveyed to the building by means 
of a pipe line. The conclusions reached in the report, 
which has been prepared by the United States Department 
of the Interior, state that the immediate cause of the 
disaster was the ignition and resulting explosion of a large 
volume of highly explosive natural gas-air mixture that 
had accumulated in an inadequately ventilated space 
beneath the first floor of the main school building. 
Evidence obtained from a number of test holes showed that 
natural gas did not seep through the soil from adjacent 
gas lines or wells, but was present because of leakage from 
gas lines and their fittings suspended beneath the floor. 
The gas was ignited by the manipulation of an electric 
switch near an open door leading into the inadequately 
ventilated region containing the gas. 


TEMPERATURE Errect ON PERMANENT MaAGNETS.—A 
survey of recent investigations into the variation in 
strength of permanent magnets which occurs with the 
alteration of their temperatures is given by Mr. A. C. 
Whiffen in the Journal of the Institution of Electrical 
Engineers. A magnet, it has been found, can be put into 
the steady condition, as regards magnetic strength, by 
mechanical shocks or by cyclic heating, and it then has a 
definite strength at each temperature. The paper describes 
a rotating search coil and ballistic galvanometer arrange- 
ment for testing cobalt steel, aluminium-nickel, and 
aluminium-nickel-cobalt alloy magnets over the tempera- 
ture range from —60 deg. Cent. to 100 deg. Cent. An 
electrically heated oil bath was used for the range 20 deg. 
Cent. to 100 deg. Cent., whilst solid carbon dioxide 
dissolved in acetone was employed for the range 20 deg. 
Cent. to —60 deg. Cent. It was found that the magnetic 
strength at any temperature between these limits could be 
connected with the standard temperature by a quadratic 
coefficient, both coefficients being negative. 





Air and Water. 





THe “ Normanpdre.”—During her 1937 season the 
French liner ‘“ Normandie” made thirty-six Atlantic 
crossings and covered about 122,400 miles, at an average 
of 28°87 knots. 


A New Minivary AERODROME.—The Air Ministry is to 
purchase the whole or part of five farms in the Kinloss 
district of Morayshire for the purpose of building a new 
military aerodrome. 

New Arm Liner.—tThe first of the fourteen new four- 
engined “ Ensign” air liners being made for Imperial 
Airways by Sir W. G. Armstrong, Whitworth Aireraft, Ltd.. 
has made its first test flight at Hamble. 


THE Britannia Tropuy.—In recognition of his per- 
formance in the French air race to Damascus and his 
record flight from London to Cape Town and back, the 
Royal Aero Club has awarded the Britannia Trophy for 
1937 to Mr. A. E. Clouston. 


Port Guascow Harsour Sotp.—The Port Glasgow 
Harbour Trust has decided to sell the entire harbour 
undertaking for £3000 to the local Town Council. Ineluded 
in the area sold is the dismantled shipyard, formerly 
occupied by Lithgows, Ltd., and what is said to be the 
first graving dock built in Scotland. 


ITALIAN SHIPBUILDING ProGRaMME.—A plan has been 
prepared in Italy for the construction of forty-four ships 
at a cost of 1500 million lire during the next four years. 
Twenty-eight of these ships are to be laid down this year. 
Eight of the new vessels, with a total tonnage of 38,000, 
are to be put into the proposed high-speed service to 
South Africa. 

P. & O. Liver WireDRAWN FROM SERVICE.—When the 
P. & O. liner “ Kaisar-I-Hind ” returns to this country 
from the East next April, she will be withdrawa from 
service. This 11,400-ton ship, which was comp'cted in 
1914 is the only pre-war vessel in the company’s fleet. 
It has not yet been announced if this ship is to be broken 
up or kept as a reserve. 


Cunarp Waite Star Linz Commopore.—In succession. 
to Captain R. V. Peel, who retired last month, Captain 
R. B. Irving has been appointed Commodore of the Cunard 
White Star fleet. Captain Irving, who is at present in 
command of the “‘ Queen Mary,” joined the company in 


-1904 as fourth officer of the “ Veria,” and his first eom- 


mand was the “‘ Vennonia ”’ in 1919. 


Suippine TONNAGE AT THE Principat Ports.— During 
1937 the ships using the Port of London had an aggregate 
register tonnage of 62,648,990. According to preliminary 
figures, the register tonnage of vessels using the other 
principal ports in the United Kingdom amounted to 
35,374,220 tons at Liverpool, 27,547,600 tons at South- 
ampton, and 12,312,300 tons at Hull. 


THe “ Hinpensura” Disaster.—The Reich Air 
Ministry has issued the official report of the German Com- 
mission which inquired into the destruction of the airship 
“‘ Hindenburg” at Lakehurst on May 7th, 1937. It is 
stated that no blame is attached to any individuals con- 
nected with the airship, and that the mooring operation 
was correctly carried out. No definite conclusion is 
reached as to the cause of the disaster, and the possibility 
of sabotage is not ruled out. 


THe Mercaant Navy Derence Course. -— The 
Admiralty has decided to extend the scope of the Merchant 
Navy Defence Course to allow all certificated engineer 
officers, doctors, and pursers of the merchant navy to 
attend certain sessions of the course. In addition, con- 
sideration has been given to the attendance of officers from 
ports which are over 25 miles from an existing merchant 
navy defence centre. It has now been decided to extend 
the distance for which travelling expenses are allowed 
to 50 miles. 

Tue ProroseD MontrEAL To New York Canat.—The 
International Joint Commission, which has been con- 
ducting an inquiry into the question of a deep-water 
canal between Montreal and New York City, has decided 
that such a canal is not economically justified. Five 
alternative routes were studied, and it was found the most 
practicable would be from Montreal down the St. Lawrence 
River to Sorel in Quebec, up the Richelieu River to Lake 
Champlain, and by way of the present canal to the Hudson 
River. A 27ft. channel by this route would cost over 
342 million dollars to build. 


SHIPBUILDING IN FRaNcE.—At the end of September 
last ten ships with an aggregate tonnage of 80,284 were 
under construction in French shipyards. Dealing with 
this depression, the report of the National Consortium of 
Shipbuilders states that, in addition to the economic 
difficulties encountered during the past year, the industry 
was affected by the decrease in naval construction. There 
was also a decline in foreign armament orders. Rationalisa- 
tion of the industry is opposed on the ground that there is 
not enough work to be distributed with a view to reducing 
cost prices. The average world prices are considerably 
below those of France, and the report renews the demand 
for a 33 per cent. tariff to protect the shipyards of the 
country. 

Ick FoRMATION ON AIRCRAFT.—For some years Imperial 
Airways has been working to adapt “‘ Kilfrost,” the anti- 
icing compound, for the requirements of aircraft. This 
compound is a paste, invented by Mr. J. Halbert, designed 
to prevent ice crustation in refrigerating plants. The 
original difficulty in using the material was that it would 
not adhere to the leading edges of an air liner exposed in 
flight to rain and hail showers. This difficulty has now 
been overcome by the addition of more adhesive but non- 
active elements to the compound. A test made recently 
on the London to Brussels route showed that although ice 
collected to a depth of }in. on the windscreen of the air 
liner, the wings protected by “ Kilfrost ’’ remained free. 
An interesting static test was recently made for film pur- 
poses. A large scale model of the “ Heracles” with one 
wing coated with “ Kilfrost ” was placed in a refrigerating 
plant. After an hour, it was found that the unprotected 
wing was caked with frost. The other was unaffected, 
though the temperature in the refrigerating plant was 
30 deg. below zero. 
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UNITED STATES NAVAL PLANS. 


CONTRARY to expectation, the supplementary 
naval building programme foreshadowed by Pre- 
sident Roosevelt some weeks ago has not yet been 
announced. The decision to expand the normal 
programme was taken immediately after the sink- 
ing of the U.S. gunboat “ Panay” by Japanese 
armen. Besides arousing intense indignation 
throughout the country, that incident served as a 
sharp reminder that circumstances might at any 
moment render impracticable the policy of complete 
aloofness from entanglements abroad which is the 
ideal pursued by modern American statesmanship. 
For a time it seemed as if the attack on the gunboat 
had been a deliberate act of provocation, designed 
to impress all Asiatic peoples with Japan’s omni- 
potence. This impression has to some extent been 
mod.fied by the profuse apologies tendered from 
Tokio, but even the more charitable explanation 
that the Japanese warriors concerned completely 
lost their heads and ran amok is hardly less dis- 
turbing. What has happened once may happen 
again, and there is little doubt that any repetition 
of the outrage would produce the gravest conse- 
quences. But the “ Panay” affair is only one 
among several factors which are impelling the 
United States to look to its defences. With wars 
raging in both hemispheres and militant national- 
ism rampant both in Europe and the Far East, 
even the peace-loving democracies have come to 
realise that their safety depends, in the last resort, 
on armed strength. The United States, in short, is 
being forced inexorably into the path of rearma- 
ment upon which Great Britain, for precisely the 
same reasons, entered with reluctant feet two years 
ago. In this country the prospect of a substantial 
increase in the American armed forces is hailed 
with unqualified satisfaction. Fundamentally, the 
two nations cherish the same ideas and ideals, and 





although considerations of domestic politics may 
for ever exclude the conclusion of a formal alliance 
in peace time, the moral and cultural bonds already 
existing between them are of peculiar strength. 
Foreign observers have not failed to remark the 
benevolent interest which the United States has 
taken in Britain’s formidable process of rearma- 
ment, of which no word of criticism has been heard 
on the other side of the Atlantic. 

In the normal course of events, the United States 
naval budget for 1938 would have amounted to 
£110,653,300, including first appropriations for the 
following new construction :—'l'wo battleships, two 
cruisers, eight destroyers, six submarines, and four 
auxiliary ships. Washington correspondents report 
that the supplementary estimates now awau.ted 
will involve an addition of £100,000,000 and the 
virtual doubling of the building programme. 
Seventy naval vessels, including two battleships, 
are already under construction. Great import- 
ance is attached to the naval air force, which is to 
attain a first line strength of 2050 aeroplanes 
by the year 1941. The delay in introducing the 
supplementary programme may be due in part to 
the prevailing uncertainty with regard to the scope 
and character of current Japanese construction. 
Since the lapse of the Washington Treaty at the 


3 | end of 1936, Japan has maintained complete secrecy 


as to the number and types of naval vessels she has 
built and is building. Inevitably, therefore, 
rumour and even circumstantial statement have 
credited her with the construction of units exceed- 
ing in size and power the limits imposed by the 
London Treaty of 1936, which all the other leading 
Naval Powers, excepting Italy, have embraced. 
The circulation of these reports has had at least 
one good effect in that the Japanese naval autho- 
rities have now been goaded into breaking their 
long silence. At a Press conference in Tokio on 
January 20th, Rear-Admiral Moda, the Navy 
Office spokesman, denied that Japan was building 
capital ships of 43,000 tons. That assertion was 
followed by a more comprehensive statement from 
the Navy Office itself to the effect that Japan was 
neither building nor preparing to build any war- 
ships “greatly exceeding the limits hitherto 
imposed by the Washington Treaty.” Even here 
some ambiguity remains, for the qualitative restric- 
tions of the London Treaty are somewhat more 
severe than those of the defunct Washington 
covenant. For example, the latter permitted the 
building of cruisers of 10,000 tons, with 8in. guns, 
while under the former only ships of 8000 tons with 
6in. guns may be constructed. If therefore Japan 
is actually building cruisers of the larger type she 
will gain a marked advantage. This is a very 
important point, and one that is not elucidated 
by the official statement. Again, a capital ship 
of, say, 38,000 tons would not “ greatly ” exceed 
the London Treaty limit of 35,000 tons, yet this 
comparatively small addition to displacement 
would enable a definitely more powerful ship to 
be produced. It was because of the impossibility 
of combining an adequate armament of 16in. guns 
with the requisite degree of speed and protection 
in a ship of 35,000 tons that the British Admiralty 
chose a l4in. armament for the five battleships ot 
the “ King George V” class. Had an extra 3000 
tons been available, the heavier gun would probably 
have been chosen. To some extent, however, the 
official Japanese statement does clear the air. It 
dispels the suspicion that Japan meant to steal a 
march on the other Powers by building in secrecy 
capital ships of a size and gun power considerably 
in excess of treaty limits. As long as this sus- 
picion existed, the Treaty Powers were in ‘a 
dilemma. Britain, the United States, and France 
are all planning to construct new capital ships, 
which were naturally designed within the dis- 
placement maximum of 35,000 tons prescribed by 
the London Treaty. But if Japan were found to be 
building vessels 8000 tons heavier, the projected 
units would be completely outclassed even before 
they were launched. That the British Government 
are still not quite easy in their minds is proved by 
the instructions sent last week to Sir Robert 
Craigie, the Ambassador to Tokio, to ascertain 
exactly what the Japanese Navy Office spokesman 
did say when commenting on the report that his 
country was building ships of 43,000 tons. Should 
these inquiries leave the position still obscure, the 
next step would be to initiate consultations with 
the other Treaty Powers, with a view to the possible 
modification of the Treaty limit on displacement. 
So far as this country is concerned, the matter is 
urgent, for it is understood that further British 
battleships are to be ordered in the spring, and the 
public will expect an assurance that they will be 
equal in all respects to the strongest vessels under 





construction abroad. Since the United States is 
no less determined to build ships second to none, 
a failure by Japan to give an explicit pledge that 
nothing in her current programme runs counter 
to the qualitative provisions of the London Treaty 
would almost certainly be followed by the laying 
down, both here and across the Atlantic, of capital 
ships representing a formidable advance in tonnage 
and armament. 

We are not among those who are inclined to dis- 
count the remarkable development of the Japanese 
armament industry, but at the same time we are 
confident, not only that Japan is less well equipped 
than this country to produce naval material, but 
that her resources are inferior to those of the United 
States as they exist to-day, without counting the 
immense potential powers of American industry 
when mobilised for an emergency. The presence of 
three United States cruisers at the official opening 
of the Singapore Dockyard on February 14th will 
symbolise the close relationship of British and 
American interests in the Far East. But the 
defence of those interests rests on mobile naval 
power, and a naval base, however strong its forti- 
fications, commands nothing beyond the range of 
its guns. Both countries are finding themselves 
compelled by the irresistible drive of circumstance 
to enlarge their battle fleets, of which the capital 
ship remains the backbone. To-day, sixteen years 
after the event, it is painfully clear that the whole- 
sale scrapping of battleships under the Washington 
Treaty was carried too far. The restoration of the 
British battle fleet has been taken in hand, but it 
will be nearly three years before the first of its new 
squadrons is ready for sea. In the United States 
one battleship was begun in October last, a second 
s to be started this month, and two further units 
have been authorised. The supplementary pro- 
gramme shortly to be announced may provide for 
additional battleships. Besides the Government 
yards at New York and Philadelphia, where the 
35,000-ton ships “ North Carolina ” and “ Wash- 
ington ” are already in hand, there are at least four 
other establishments capable of building warships 
of the largest dimensions. In recent years the 
normal rate of construction in American yards 
has been slowed down as a result of restrictions 
imposed by the N.R.A. rulings, but in a real emerg- 
ency these would go by the board. Thanks largely 
to the Vinson-Trammell legislation enacted four 
years ago, the Navy has been strongly reinforced 
in all categories below the capital ship. The last 
of the eighteen heavy cruisers of the 10,000-ton 
class, mounting 8in. guns, is to be commissioned 
this year. Nine further cruisers of 10,000 tons, 
armed with fifteen 6in. guns, are in various stages 
of completion, and at least two cruising ships of 
8000 tons are to be started this year. During the 
past six years nearly 100 large destroyers have 
been laid down, besides many submarines and 
auxiliary vessels. Already therefore the United 
States Navy is an extremely powerful force. The 
present temper of Congress and people ensures its 
steady development to the point at which it should 
be equal to any demand likely to arise in the future. 


Specifications for Machine Tools. 


THOSE who only read the paper on “ Machine 
Tool Tests and Alignments,” which Professor 
Schlesinger presented at the Institution of Mech- 
anical Engineers on Friday, January 21st, may be 
forgiven if they fail to grasp its purpose. The 
author is a German professor who, under the 
pressure of racial discrimination, was obliged to 
leave his native land. There and elsewhere he has 
devoted nearly thirty years of his life to thedevelop- 
ment of specifications for the alignment of many 
classes of machine tools. He has produced a book, 
or brochure, used on the Continent by manufac- 
turers and inspectors, in which the nature of the 
tests and the measurements required are set out 
in diagrammatic and tabular form. The inner pur- 
pose of the paper was to prevail upon the machine 
tool makers of this country to adopt the 
Schlesinger schedules. By altering the written 
arrangement of the paper itself and by stressing 
some points more than others, the author made this 
object much more evident in the verbal presenta- 
tion of the contribution than it is in the original. 
It may almost be said of the latter that the arrange- 
ment is too logical. Since no alignment system can 
be worked out on a scientific basis until the dimen- 
sions and direction of the stresses are known, the 
author devotes a great deal of space to tests on 
machine tools and describes measurements made 
by himself with his own equipment in his own 
laboratories. All this is familiar work. It has been 
done over and over again in this country and 
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abroad. There is no machine tool designer who 
does not know the nature and direction of the live 
loads resulting from the pressure between the tool 
and work, and Dr. Schlesinger’s description, 
excessively condensed in some cases, added but 
little to our present knowledge. The consideration 
of stresses led logically to the question of alignment, 
a term of broad implication, but at the same 
time reduced the time available for the debate 
on that subject. 

It became evident, partly from the remarks of 
some of the speakers in the discussion, but more 
particularly from the author’s reply, that the issue 
before the meeting was whether British machine 
tool makers should adopt the Schlesinger alignment 
schedules or not. The applause given to the author, 
which was not all due to the traditional politeness 
of the Institution to foreign visitors, showed that 
his views had the sympathy of many present. A 
zealot speaking to a large gathering may count with 
certainty upon a large measure of support. Unfor- 
tunately, no speaker arose amongst the machine 
tool makers to give in adequate detail the argu- 
ments on the opposite side. Indeed, the best 
speaker for British machine tool makers was 
Professor Guest, who is not, we believe, associated 
with the industry in any way. One or two other 
speakers did, it is true, allude to the refusal of the 
Machine Tool Trades Association to adopt the 
Schlesinger—or an equivalent—system, but the 
opposition to a change is always badly placed in 
argument with an enthusiast in a public debate, 
and only an expert speaker could have removed 
the conviction of a large section of the audience 
that the Association is in the wrong. It may be of 
interest to review the facts very briefly. Pro- 
posals for the standardisation of limits in 
machine tools have been under discussion for 
several years. They have been examined with the 
greatest care. The pro’s have been put forward 
by machine tool makers themselves, and the 
contra’s have been presented by other makers. 
Every aspect of the matter, technical, commercial. 
and economic, has been examined by those best 
qualified to form a sound opinion. The proposals 
have not been rejected hastily in a spirit of indiffer- 
ence or opposition to change and restriction, but 
as the result of a very careful and lengthy inquiry. 
The climax was reached only recently, when 
by a unanimous decision the Council of the 
Machine Tool Trades Association decided. against 
standardised alignments. It is scarcely to be 
supposed that such a body, representing, as it 
does, the machine tool industry from all aspects, 
would have come to that decision if it had not 
satisfied itself completely that the adoption 
of standards would not be in the _ best 
interest of all its members. This decision must 
not be regarded as a general objection to stan- 
dardisation ; it is a particular case. Had the pro- 
tagonists of a uniform system of limits been able 
to convince the makers that the advantages of 
standards would outweigh the disadvantages, 
they would have been accepted. 

Such is the present position. That it may change 
no onecan deny. If, for example, purchasers 
either at home or abroad insist upon purchasing 
machine tools to a close specification, then, of 
course, standardised limits will have to be adopted. 
We doubt very greatly if that will affect the quality 
and precision of British machine tools. The makers 
of high-class machines have always worked to 
limits which their own experience has shown to be 
desirable. But they have not published their 
limits and do not see why they should. Their 
argument is that the purchaser is interested in the 
precision of the work executed ; not in the intimate 
details of design by which that excellence is 
attained. They claim that if the product satisfies 
the specification of the customer there is no good 
reason at all why the details should conform to 
certain limits laid down in a national schedule. 
That is a very reasonable attitude. It would be an 
intolerable world to everyone but inspecting engi- 
neers if the purchaser demanded to satisfy himself 
by inspection that all the details of the machines he 
bougbt—let us say, a motor car or a sewing 
machine—were made to limits authorised by a 
standardising body. It is better to trust to a 
reputable maker, who can be relied upon to 
have employed in practice limits which are 
adequate for the type of the machine. It 
must not be supposed that the makers are opposed 
to alignment tests. They must use them to satisfy 
themselves that the machines are accurate. Prob- 
ably all makers of precision machines use just the 
tests prescribed by Dr. Schlesinger. It is not to 


the tests, but to the allocation of certain figures to 
each measurement that objection is taken. 
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Foundry Organisation and Management. By James J. 
GitLesPre. Sir Isaac Pitman and Sons, Ltd., 
London. 1937. Pages 237. Price 12s. 6d. net. 


Tart the basic principles underlying the efficient 
organisation of a business are as applicable to a 
foundry as to a general engineering works will be 
apparent after a perusal of this work, and it is only 
when the detail is considered that modifications may 
be necessary, and even then it is possible so to modify 
them that the foundry may be regarded as an integral 
part of a larger organisation when this is desirable. 
Too often a foundry manager uses the argument, 
‘“‘ My problem is different,’’ and thereupon seeks to 
justify ‘‘rule of thumb” methods, but the author 
clearly demonstrates the fallacy of such a standpoint. 

Initially, we are introduced to the different methods 
of management organisation, with diagrammatic 
representations, beginning with the small foundry, 
but we must point out that the diagram illustrating 
it seems deficient of one cross line, thereby leaving 
finance and sales rather in the air, with no chief to 
whom to report, although the letterpress explains 
that these functions are intended to be under the 
jurisdiction of the foundry manager. When the 
foundry is part of an engineering organisation, its 
specialised problems, we agree, may require particular 
treatment, but we see no reason why it should not 
be under the general administration of an engineering 
manager. 

In considering the selection and training of labour, 
the cost of labour turnover is rightly stressed, and 
this only emphasises the great importance of efficient 
training on the one hand—a side that is prone to be 
neglected, especially in slump periods—and wise 
selection on the other. Some of the, psychological 
tests suggested are interesting, and are probably of 
greater value in the foundry than in the machine 
shop. 

After giving a useful sketch of the essentials of a 
good foundry lay-out, the value of planned and 
scientific research is advanced, to be followed by a 
plea for more intense technical control, a theme which 
is carefully developed. 

The next subject to be dealt with is that of the 
necessary foundry equipment for efficient production, 
and interesting comparisons are made between floor 
and machine moulding, showing the great savings that 
may be effected by careful mechanisation. The use 
of sand slingers is alluded to, but we should have wel- 
comed a more detailed deseription of this form of 
plant, with some analysis of the great labour saving 
that results from its installation. We agree with the 
author’s remark that “there is a tendency in some 
foundries to look on sand plant as a necessary evil,” 
whereas it should rather be regarded as an effective 
aid to good work. Again in the modern foundry 
suitable handling equipment is a sine qua non, and 
if any foundry manager doubt it, he would do well 
to study the handling analysis chart. He will then 
appreciate the great loss of man power that results 
from archaic handling methods. 

Works planning and the routing of work are 
described in a general but methodical manner, 
although in a book of this nature it cannot be expected 
that any branch of the subject will be treated exhaus- 
tively. The most that can be anticipated is to set 
the reader—be he student or foundry official—on 
right lines, and with this in view Mr. Gillespie is wise 
in alluding to some of his own experiments in planning, 
for there is food for thought in the cases mentioned, 
in which good planning was able to convert a definite 
loss into a respectable profit. 

The section dealing with time and motion study, 
rate-fixing and analogous problems is a very useful 
one, and we are glad to notice that a number of pre- 
valent customs are condemned. For example, we 
fully endorse the suggestion that time wasted due to 
breakdown of plant or other causes should never be 
covered by an allowance in the piecework price. All 
irregularities should be thrown up in bold relief, and 
so brought to light, with a possible cure in prospect. 
We also agree that a complete time study and break- 
down to elements is essential, but it must always be 
remembered that a scientific study is of little avail 
if a high and haphazard percentage is added after- 
wards to cover fatigue and other apparently undeter- 
minate factors: These should be as carefully studied 
as operation times, and applied in a logical way. The 
extent to which standard practice needs varying to 
meet the special conditions obtaining in a foundry is 
usefully discussed. 

Foundry finance is treated in general terms, and 
we are glad to notice that the author not only stresses 
the necessity for, but also suggests the means to 
ensure, the reconciliation of the financial account with 
the cost accounts. 

The value of a good system of cost accounting 
cannot be urged too strongly, and different methods 
of arriving at the same goal are carefully explored, 
after which the author evidently maintains an open 
mind for he explicitly states that ‘‘ there is no one 
best system of cost accounting.” We are inclined to 
agree. When a foundry manager reads that the appli- 
cation of a good costing system led to a 16 per cent. 





' reduction of the total foundry expense, he will surely 


decide to apply the one best suited to the individual 
requirements of the foundry for which he is responsible. 
A still more interesting case is instanced, that of 
an efficient costs system which showed that there was 
a profit of 14 per cent. in the heavy foundry, whereas 
a loss of 4 per cent was being incurred in the light 
foundry. The value attached by the author to good 
cost accounting is evidenced by the fact that he 
devotes about 30 per cent. of his book to this im- 
portant subject. 

The chapter on estimating is a good one, and we 
are glad to see that the importance of a close contact 
between cost accountant and estimator is empha- 
sised. We should have liked the author to point out 
the value of issuing periodic statements showing 
actual costs and estimated costs in parallel columns, 
with a space left for comments as to reasons for dis- 
crepancies. 

We are in cordial agreement with most of the 
author’s opinions, and are glad to notice that he points 
out that “ high wages do not necessarily mean high 
costs”’; too often wages are the first item to be 
reduced. 

There is one side of the subject to which this very 
useful. book might pay rather more attention—the 
important function of the metallurgist. Some foundry 
managers seem to regard it as a personal reflection on 
their own efficiency if they have to seek the expert 
advice of the metallurgist, whereas he should always 
bé in close and friendly co-operation with the whole 
foundrv staff. 





Grosse Ingenieure—Lebensbeschreibungen aus der 
Geschichte der Technik. Von Conrap MartscuHoss. 
Berlin: J. T. Lehmanns Verlag Miinchen. 1937. 
Price 7 marks, or bound linen 8-40 marks. 


Dr. Marscuoss is world-known as an historian of 
engineering, so that any book from his pen is welcome, 
snatched, as the time for writing it must have been, 
from his busy life as Director of the Verein der 
deutscher Ingenieure. 

In the short space of a little over 300 pages he has 
attempted, with success, to cover 5000 years of 
human activity in this field. To bring the book 
within reasonable compass he has in consequence 
been obliged to limit drastically his choice of repre- 
sentative men, so that many have been omitted ; 
but the names that are chosen, it is refreshing to 
find, are without perceptible national bias. To keep 
the story as continuous as possible, and to avoid 
merely a string of detached biographies, the author 
has grouped them together in two periods: (1) Engi- 
neers of Antiquity ; (2) Those of the Period from the 
Fall of the Roman Empire to the Eighteenth Cen- 
tury ; and (3) Those of the Modern Period. As may 
be i ined, the number of famous men with whom 
the author deals is roughly inversely proportional to 
the length of the period. 

In the first period we are reminded of those 
unknown men, often of priestly caste, in the ancient 
civilisations of India, Sumeria, Babylonia, Assyria, 
Egypt, and China, who formed vast irrigations, 
erected monuments and temples, and built harbours, 
the remains of which still exist. We are introduced 
to the ‘‘ Great Yu” of China, 2283 B.c., and in Egypt 
to Imhotep (subsequently canonised and the only 
engineer to our knowledge so distinguished) ; to 
Enene, 1500 B.c.; and to Senemut and to Bekenchons, 
1225 B.c. We confess we had not heard previously 
of the two last-named. Coming to classical times, we 
are on more solid ground, and the author points out in 
this, as in subsequent periods, what a large influence 
warfare has had in fostering technical processes and 
civil engineering. One is tempted to suggest that the 
author could produce a striking study on this theme 
alone ; indeed, considerable space is devoted to the 
introduction of artillery. In regard to printing, which 
the author rightly includes under engineering, he 
points out that what Giitenberg did was, not so much 
to print with movable type—that had already been 
done in a clumsy way—but to perfect the art of pro- 
ducing separate types in metal; in other words, his 
was the invention of type-casting. Both Leonardo da 
Vinci and Agricola very properly receive well-merited 
notices. 

When we come to the third period—that in which 
the steam engine was developed—names follow thick 
and fast. The textile industry, the rise in mechanical 
engineering, the advent of steam navigation in 
America and in Great Britain, the coming of the 
locomotive and the spread of railways, the construc- 
tion of ironclads, the steel processes of Bessemer, 
Siemens, and Gilchrist Thomas, the electric tele- 
graph, the dynamo, the gas, petrol, and oil engine, the 
steam turbine, and electricity supply, are duly 
marshalled. 

A great merit of the volume is that the facts are 
correct and correctly interpreted; ‘‘ kettle-lid” 
stories are excluded. The volume owes much to the 
portraits, forty-seven in number, which are excep- 
tionally good. We wonder to how many people, 
even in Germany, von Reichenbach, whose portrait 
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is given the place of honour on the wrapper, is known. 
He was an inventor of mathematical and surveying 
instruments, notably a theodolite, and erected one or 
two water pressure pumping engines in Bavaria. He 
appears to have spent a short time at Soho Works, 
but we find no mention of him in Dickinson and 
Jenkins “ James Watt and the Steam Engine.” 

The whole book is eminently readable, and if we 
must have a grumble, it is the use of gothic type, 
which acts as a serious deterrent to readers outside 
Germany. 


SHORT NOTICES. 


Television Engineering. 1937. By J. C. Wilson. 
London: Sir Isaac Pitman and Sons, Ltd. Price 30s.— 
This book has been written to meet the need for a volume 
enunciating primary rules and fundamental facts of tele- 
vision engineering, and at the same time to be suitable for 
physicists and others not directly connected with the engi- 
neering side of the subject. The volume contains a collec- 
tion of information previously somewhat diffused in text- 
books on allied subjects, in technical periodicals, and in 
the notes or even in the minds of development and research 
engineers. Although the author has experienced con- 
siderable difficulty in choosing from the mass of informa- 
tion available that truly representative of the sound engi- 
neering principles to which television has now been reduced, 
he hopes that he has been at least partly successful. Some 
idea of the field the book covers can be gained from the 
titles of its twelve chapters, which are :—Historical ; The 
Eye and Optics; Scanning Methods and Devices ; 
Analysis of Finite Aperture Scanning Methods ; Photo- 
sensitivity ; Amplifiers; Channels and Filters; Light 
Modulation; Cathode Rays and Fluorescence; Syn- 
chronising ; Special Television Methods; Modern Tele- 
vision Equipment ; and Physical Limitations. There are 
nine appendices and a foreword by Mr. J. L. Baird, who 
explains that although many books on television have been 
written, the bulk of them have been of the popular or 
semi-popular type. Those who desire to study the subject 
seriously and particularly,the engineering side of tele- 
vision should find the book a considerable help. 


Generation, Transmission, and Utilisation of Electrica 
Power. 1937. By A. T. Starr. London: 
Pitman and Sons, Ltd. Price 18s.—Written for students 
studying for the engineering degree, the Faraday House 
diploma, the National Diploma, or the National Certificate, 
this book covers the syllabus known as “ electric power.”’ 
The syllabus is so wide that a choice has had to be made 
not only as regards the matter to be included, but also as 
to the depth of the treatment. Beginning with generating 
stations, the author proceeds to consider the various phases 
of transmission, including the mechanical and electrical 
design of overhead lines, the use of underground cables, 
transmission calculations, and voltage regulation and 
stability. To the all-important matters of short circuits 
and switchgear considerable attention is paid. Other 
instructive chapters are devoted to voltage transients, and 
line surges, illumination, electric traction, industrial 
utilisation, and economic considerations. To enable the 
student to test the knowledge he has gained, exercises are 
set at the end of each chapter. On the whole, the author 
has covered his subject remarkably well, but mainly 
from the purely electrical standpoint. The generation of 
electrical energy is dismissed in 30 pages, whereas the 
other parts of the volume are made up of over 400 pages. 
It is a brave man who sets out in these days to cover such 
a wide field in a single volume of reasonable size. Indus- 
trial utilisation might, for example, well form the subject 
of a single volume, but as a book covering generation, 
transmission and utilisation in a general way, the work 
is worthy of praise. 


Conveying Machinery. By W. H. Atherton, M.Sc. 
London: The Technical Press, Ltd., 5, Ave Maria-lane, 
E.C.4. Price 21s.—The author of this work has been a 
specialist for thirty-two years on the design and con- 
struction of conveying machinery, and claims to have 
produced not a compilation but an original practical work 
upon the subject. The volume is liberally illustrated with 
line and half-tone engravings, which, together with the 
descriptive matter, should prove of value, particularly to 
executives of large firms contemplating the installation of 
conveying plant, to plant engineers, and to draughtsmen 
designers engaged on conveyor plant details. Although 
the book has not been written with the object of rivalling 
the very complete treatise, “‘ Mechanical Handling and 
Storing of Material,” by G. F. Zimmer, frequent reference 
has been made thereto and a good general view of the 
subject has been presented. A comprehensive biblio- 
graphy as an appendix to the work forms a ready means of 
pursuing the subject more fully. 


The Theory and Performance of Axial Flow Fans. By 
Curt Keller, adapted for use of fan designers by Lionel S. 
Marks and J. R. Weske.—This book is a translation of 
parts of Carl Keller’s work “ Axialgblasevom Standpunkt 
der Tragflugeitheorie,” which appeared to the translators 
to be of value to designers of axial flow fans. Some of the 
fundamental researches given in the original work have 
been omitted and the results of the investigations are 
given in abstract. The book is divided into four main 
sections, dealing with the theory of the axial flow fan ; 
fan losses and fan dimensions ; investigations of the action 
of blade profiles in retarded flow; and concluding with 
experimental investigations of single-stage axial flow fans. 
The book is a valuable addition to the sparse literature on 
the subject of fans in the English language. 


Magnesite as a Refractory. By A. W. Comber, F.1.C. 
London: Charles Griffin and Co., Ltd., 42, Drury-lane, 
W.C.2. Price 4s. net.—This little book has been written 
with a view to bringing into one compass the various 
considerations which should control the preparation of 
magnesite and its industrial application. The first chapter 
deals with the early experiments with the material as a 
refractory. Following chapters give particulars as to its 
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sources, calcination, the manufacture of magnesite bricks, 
properties, and applications. The book is written in a 
clear, concise manner and will prove a useful addition to 
other literature on the subject. 


Petroleum Technology in 1936. Edited by F. H. Garner, 
Ph.D. London: The Institution of Petroleum Technolo- 
gists, Aldine House, Bedford-street, W.C.2. Price 7s. 6d. 
net.—This is the second annual volume published by the 
Institution of Petroleum Technologists reviewing the 
progress in the oil industry. The main portion of the book 
surveys the principal sections of the industry, such as 
geology, prospecting, drilling, transport, storage, refining, 
products, &c. It concludes with two interesting chapters 
giving a review of petroleum literature and statistics. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THAMES FLOODS. 


Str,—I should be grateful if you would allow me to 
comment on one or two of the points made by Mr. McKaig 
in his very interesting letter on Thames Floods in your 
issue of January 21st last. 

If a Table could be made for the Thames estuary corre- 
lating barometric pressures and tidal levels, as was done 
for the Bristol Channel, it would certainly be most inter- 
esting to the meteorologist, but it is difficult to foresee 
that it could be put to any useful purpose in practice. It 
may perhaps be considered as established that the surges 
producing high tides in London are due to storms on the 
Atlantic or the North Sea, and it therefore seems doubtful 
whether they (the surges) would show any correlation 
with Thames Valley barometer readings. The necessary 
data of tidal levels and barometric pressures at many 
places are no doubt available to enable any requisite 
investigation to be made as to the relation between them. 
It would, however, avail London little to know that a 
dangerous surge was on its way that would overtop the 
flood defences, for very little could be improvised at the 
eleventh hour to mitigate the damage that must ensue, 
and it does not appear to be suggested that a long warning 
could be given. 

Mr. McKaig further makes the point that the three 
exceptional phenomena whose coincidence would produce 
& maximum flood can, in fact, not coincide, because one 
of them, the surge, would be due to a low barometer, which, 
in turn, means a high wind, and thus precludes another 
of them, namely, the intense local rain. But the low 
barometer and the heavy gale are on the Atlantic, west 
of Ireland, while the rainstorm would have to be in the 
Thames Valley! They might therefore coincide, though 
admittedly the chances are very small indeed, but Mr. 
McKaig may perhaps consider whether he would not 
modify his further statement that the river defences 
would meet the coincidence of an abnormal tide and an 
abnormal up-river discharge. Higher values have been 
observed for each of these than those that happened in 
January, 1928, and it is not easy to understand why such 
bigger deviations from the normal should not coincide 
one day and produce a flood much higher than the above, 
even without the help of an exceptional downpour over 
London. 

The general statement that to give absolute security 
against a river flooding its countryside, its channel should 
be dredged out large enough to carry its whole flood dis- 
charge below country level requires modification in the 
case of a tidal estuary, as Mr. McKaig points out. In 
such a case the levels in the lower reaches are determined 
by the sea levels alone, and dredging could not affect 
them. In the upper reaches of the Thames estuary, how- 
ever, the levels are due to the interaction of the tide, the 
size of the river bed, and the upland flow, and could 
undoubtedly be modified by dredging, just as embanking 
the river has modified them in the past. In view of recent 
researches on the levels produced in an estuary by partial 
obstruction it would be a bold man who would predict 
the effect on the levels at London Bridge, say, of dredging 
the river from Tilbury to Teddington, except after careful 
study on a model. No such work is necessary to protect 
London, however, as a barrage would do this much more 
effectively, but as the Thames barrage scheme is at 
present sub judice, perhaps no more can usefully be said 
about that at this juncture, nor about the very interesting 
problem to which Mr. McKaig draws attention of the sub- 
soil water levels after the barrage is built. 

The outstanding points about the Thames floods are 
the following :— 

First, London has been protected against a flood of the 
height of the one that occurred on January 6th—7th, 1928. 

Secondly, the areas in Surrey and Middlesex between 
the London county boundary and Teddington Lock do 
not appear to have had their flood defences strengthened 
to give them similar security. 

Thirdly, no reason appears to have been disclosed for 
assuming that London need expect no flood bigger than 
the one of ten years ago. 

F. NEWHOUSE. 

Twickenham, January 23rd. 


Srr,—With reference to Mr. McKaig’s interesting letter 
in your issue of the 21st on the above matter, it is his con- 
tention that the past training of the tidal reaches has 
raised the mean water level and decreased the capacity 
for the discharge of run-off. He asserts that mean water 





level at London Bridge is about 2-75ft. above mean sea 
level, and offers this as a proof. I think it will be found 
that in the remoter past the mean water level at London 
Bridge was still higher. The usual effect of properly 
training a river increases the hydraulic radius, raises the 
tidal high waters and lowers the tida] low waters. The 
capacity during ebb for the discharge of non-tidal water is 
so increased, not decreased. I very much doubt if the 
unusual levels he refers to are due to anything but tide. 
wind, or increased run-off, and not to narrowing, which 
does not seem to have been done to an extent which would 
decrease the hydraulic radius. 

As to the barometric effect, it is a matter of simple 
physics that in a continuous stretch of water a difference 
of lin. barometric pressure produces over 13in. differ- 
ence of water level, other things being the same. 

On the Whangpoo and Yangtze rivers this barometric 
effect was quite regularly observed. 

HERBERT CHATLEY. 

London, 8.W.18, January 25th. 


ROMAN STEELYARDS. 


Sm,—I am not disputing that the specimens discovered 
were for weighing purposes. It was pointed out that 
they were for a special purpose only. 

In any age the work of craftsmen, trained in the same 
manner and using the same materials and technique, 
must bear a certain resemblance, especially when, as in 
this case, they are to a great extent the product of one 
mind, that of Agricola. Furthermore, he being an engi- 
neer, one cringes to think of what would happen to a 
smith who did not economise in respect to such as was, at 
that time, a valuable metal—iron. Hence, one must go 
deeper as to why projections were added, hooks elongated, 
&c. Applying this form of argument to the specimen 
found in Essex, the only spit that ever turned in this case 
was the one that unearthed it. It is part of the iron 
fittings (ferramenta) of a primitive plough. Its cost was 
2s. 8d. in 1290, when a pair of wheels cost 3d., a plough- 
share 9d., and the whole of the iron fittings 8s. 8}d. for 
one agri—showing what an important item it was. 

This information, extracted from the Pipe Rolls of the 
bishopric of Winchester, is definite. 

The 8in. hooks at each end are elongated so that they 
can be attached to a length of bough (swyngle tree), 
proping them apart to receive the harness traces. The 
ten 2in. links on the draught chain enabled it to be looped 
through the drag frame, the depth of ploughing being 
varied according to the diameter of a log placed in 
the loop. 

In the eleventh century it would appear to have been 
much improved. The Bayeux Tapestry shows clearly a 
quadrant-like drag frame. The good lady plyirg her 
needle, however, either being incapable of drawing in 
perspective or having placed the horse too near the plough 
to get it in, omits the swyngle altogether and cuts the 
traces off at the horses’ haunches. 

In the first letter written on this subject we find the 
statement: ‘“ Being found with the steelyards suggests 
that it had something to do with the weighing or with the 
thing weighed.” 

Why, then, does the correspondent hoist himself on his 
own petard, and try to drag me with him ? This, too, on 
the evidence of something found in 1853, a time when 
any jangled mass of iron unearthed was said to be a turn- 
spit, and such medizval fish ponds as were found called 
Roman baths and made a commercial venture. 

I am quite willing to be corrected in regard to the date, 
and now admit these implements are Roman. This 
makes them the more interesting. 

The carefully laid floor of stones sounds very much like 
an eleventh or twelfth century rope walk, laid over an 
existing and older one. The Romans had ropes in daily 
use, therefore must have produced them in comparatively 
large quantities. 

In those days, as with water mills, it was difficult to 
find suitable sites, the conditions being more exacting 
than would appear by casual observation. 

The slope angle of the walk must be exact, and an 
elongated transversely placed pit at the head must always 
remain perfectly dry. 

Any fragment found should be carefully examined, if 
it in any way approaches the form of a hook brace. A 
small one would be such as could be found on most farms 
to-day, as used for twisting hay bands. A large one would 
be something like the hank winder without the side bars 
and pulley, the central spindle cranked, so that from two 
to six men could turn it, an ass being hooked up to the 
ring for putting on tension. 

Are there no records of the Hundred in which this site 
is situated ? 

Does not Doomsday Book tell us anything about it ? 

Frank J. SPENCER. 


South Higston, January 24th. 





SLIDE RULES. 


Srr,—There is a need for a slide rule having about half 
the number of black division marks of those on the rules 
now sold. Iamassured that othersshare my view. Persons 
with imperfect eyesight can pick out marks more easily 
if the latter are not subject to blur from marks nearby. 
Such rules do not appear to be on sale. I find that this 
trouble cannot be fully remedied by better spectacles. 
Magnifying cursors are inconvenient. 

J. S. ALFORD. 

London, 8.W.1, January 2Ist. 
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Oil-Electric Trains for Ceylon. 


+> 


I\HERE were recently completed at the English Electric 

Company’s Preston Works the first four-car articu- 
lated streamlined oil-electric trains to be constructed in 
this country. Built to the order of the Crown Agents for 
the Colonies, they are for operation on the Ceylon Govern- 
ment Railways, primarily on the Colombo—Matara section, 
which runs for the most part parallel to the sea coast, and 
at Colombo has stations at close intervals, serving a thickly 
populated suburban area. The design of the trains is the 
result of collaboration with the Crown Agents for the 
Colonies and the railway’s chief mechanical engineer. Mr. 
W. A. Smythe. Four lightweight articulated coaches form 
a normal train unit, made up of a power coach at each 





articulated bogies do not carry traction motors. All the 
axles have “ Skefko”’ roller bearing axle-boxes. The wheels 
are of the solid disc type, pressed on to the axles. There are 
buffers at each end of the train, and for use when two units 
are required to run as a complete train, there are auto- 
matic couplings. Normally, the buffers are not used, but are 
fitted to prevent damage in the event of other rolling stock 
being shunted into the train, which is also fitted with cow- 
catchers at each end. 

Each power coach is divided into four compartments— 
the driver’s cab (Fig. 3), engine and generator room, 
luggage compartment, and third-class passenger com- 
partment. Panelled on the inside, roof, and partitions 





crankshaft bearings. The upper half of the cast iron 
crank case mounted on the bed-plate incorporates the 
cooling water jackets and the lower half is fitted with 
inspection doors to provide access to the main and big-end 
bearings. Inspection doors are also provided to give 
access to the cam shaft. ‘* Wet” removable cylinder 
liners of special cast iron are fitted. Separate cast iron 
cylinder covers with air and exhaust valves, fuel injector, 
and valve rocker gear are provided for each eylinder, 
which has two exhaust and two air inlet valves operated 
by the cam shaft by push rods through the rocker gear. 

All the valve-operating gear is enclosed in easily removable 
cast aluminium covers. Made of heat-treated aluminium 
alloy, the pistons are fitted with three pressure rings and 
two oil scraper rings. The gudgeon pins are of the floating 
type. The connecting-rods are drop forgings, with 
phosphor bronze small end bushes, and white metal 
big-end bearings. With the crank pins bored for 
lightness, the solid forged crankshaft, machined all 
over, is carried in seven main bearings, and at the generator 
end carries a fly-wheel and coupling bolted to one end 











FiG. 1—INTERIOR OF SECOND-CLASS COMPARTMENT 


end, with two trailer coaches between them. The follow- 


ing are the leading particulars :— 


Gauge Sear aes 5ft. 6in. 
Length over buffers.. 206ft. 6in. 
Maximum width 9ft. 10in. 
Seating capacity 300 passengers 
Tare weight... . 94 tons. 
Weight loaded . 116 tons. 
Wheel diameter 34in. 


Two 180 H.P. at 
1350 r p.m 

156 gallons 

55 m.p.h. 


Engines 


Fuel tank capacity per engine 
Maximum speed on level k 


While the trailer coaches differ as regards passenger 
accommodation and electrical connections, the power 
coaches are identical and interchangeable. If desired, 
however, it is possible to remove one of the trailer coaches 
and to operate a train as a three-car unit. To reduce 
wind resistance and to give the trains an attractive appear- 
ance, they are streamlined. The gaps between the coaches 
are covered by bellows connections, which preserve the 
general body contour and help to reduce wind resistance. 
The body panels are also carried down below the floor level 
in the form of a skirting, which may easily be removed to 
allow access for maintenance to the bogies and running 
gear. 

Accommodation is provided for seventeen first-class, 
forty-two second-class, and 241 third-class passengers, 
making 300 in all. The passenger compartments are of the 
‘open’ type, with seats on either side of a central 
gangway. In the first class compartments there are 
** Alapax ”’ seat frames. The seat cushions and squabs 
are of Dunlopillo, covered with moquette of attractive 
design. In the second and third-class compartments, 
shown in Figs. 1 and 2, the seat frames are of tubular 
construction, and the cushions have spring fillings and 
** Hairlok ” squabs, covered with “‘ Rexine.’’ A view of one 
of the first-class compartments is given on the opposite 


page. These trains, it is interesting to note, are the first in 
Ceylon to have upholstered seats in the  third-class 
compartments. 


Balanced lift-up windows and louvres, which can. easily 
be operated, are fitted in all passenger compartments, and 
throughout the train there are parcel racks, ‘‘ Monarch ” 
ventilators, ventilating fans, and lighting fittings of modern 
design. A double coach roof enclosing a 2}in. air space, and 
oscillating fans in the passenger compartments, serve to 
maintain a cool atmosphere. For each of the three classes 
of passengers lavatory accommodation is provided. The 
coach underframes are of fabricated plate girder con- 
struction, rigidly cross-braced and fitted with canti- 
lever brackets to support the outer section of the body, 
which is integral with and welded to the underframe, so 
that the latter and body form a complete all-welded struc- 
ture. On the exterior the body is panelled with copper- 
bearing, corrosion-resisting steel, welded to the body 
framing, which consists of pressed steel sections, giving 
ample strength combined with light weight. 

The all-welded bogies (shown opposite) are fitted 
with spring bolsters. Clasp type brakes are provided on 
all wheels. Lubrication to all working parts is supplied 
by grease guns applied to nipples grouped together in 
accessible positions. On each train the two outer bogies 
are standard traction type units, each carrying two nose- 
suspended axle-hung coach-ventilated traction motors, 
driving the axles through single-reduction spur gearing. 
Although similar in design to the driving bogies, the three 





with sheet aluminium, the engine and generator room 
houses the main oil-engine generator set, shown on 
page 114, together with auxiliary machinery and control 
gear. 

The English Electric oil engine is directly coupled to 
the main generator with an overhung exciter. Mounted 
on an extension of the engine bed-plate the generator 
forms, with the engine, a self-contained unit, arranged 
for a resilient three-point mounting on the coach under- 
frame. The three points of suspension comprise a special 
spherical mounting at the front of the engine and trunnion 
mountings at each side of the main generator, a form of 
mounting designed to eliminate the danger of possible 
distortion of the bed-plate owing to flexing of the coach 











Fic. 3—DRIVER’S COMPARTMENT 


underframe. The additional resilient pads incorporated 
in the mounting pedestals also relieve the engine of road 
shocks which might otherwise be transmitted from the 
underframe when the train is running and serve to 
prevent engine vibration being transmitted to other 
parts of the coach. 

The traction direct-injection, four-stroke, single-acting, 
cold-starting oil engine has six cylinders, with 6in. bore 
and 8in. stroke, and is capable of developing 200 B.H.P. 
continuously at 1500 r.p.m., although for normal service 
on the Ceylon railways, the engines are set to develop 
a continuous output of 180 B.H.P. at 1350 r.p.m., or a 
total of 360 B.H.P. for a four-car unit. The cast steel 
bed-plate forms the lubricating oil sump and is fi:ted with 
cross members which carry the housings for the main 





FiG. 2—INTERIOR OF THIRD-CLASS COMPARTMENT 


of the generator shaft. At the fly-wheel end of the 
engine, various auxiliary shafts, such as the cam shaft, fuel 
pump, and governor shaft, are chain driven from the crank- 
shaft. The C.A.V.-Bosch combined fuel pumps and governor 
and fuel transfer pumps are mounted on one side of the 
engine. Three governor speed settings are provided 
—580, 900, and 1350 r.p.m. respectively—and are obtained 
by oil-operated pistons. Admission of oil to the pistons 
is under the control of solenoid-operated valves, controlled 
in turn by the master controller in the driver’s cab. 

Fuel oil is stored in the main tanks on the coach under- 
frame, and is pumped by the oil transfer pump vid twin 
filters to the fuel pumps, and thence to the injectors. 
An emergency fuel tank on the engine-room roof is brought 
into use in the event of failure of the fuel transfer pump 
and feed fuel by gravity to the filters and fuel pumps. 

Engine lubricating oil is stored in the engine bed-plate 
sump, containing a pump driven by a chain from the 
crankshaft. Ou is fed by this pump to the crankshaft 
main bearings, cam shaft bearings, and valve gear vid 
the oil cooler and a filter, returning thence to the bed- 
plate. Lubrication of the big-end bearings is effected by 
forcing the oi] from the main bearings through drilled 
passages on the crankshaft, while the small-end bearings 
and pistons are splash and mist lubricated. An electrically 
driven pump on the floor alongside the main generator 
is used to supply oil to the bearings before starting the 
engine, and an oil pressure-operated switch ensures that 
the engine cannot be set in motion until this electrically 
driven pump has built up the oil pressure to a predeter- 
mined value. For emergency use a manually operated 
pump is provided. 

Engine coclng is maintained by water circulated 
through the cylinder jackets and radiator by a pump 
driven from the engine. The tubular radiator, made by 
the Spiral Tube Company, is mounted on one side of the 
engine-room and contains, as already indicated, oil and 
water elements which can be removed separately. Belt 
driven from an electric motor mounted on the engine-room 
floor, the radiator fan draws air from the engine-room and 
expels it outwards through the radiator. As the air is 
drawn in through louvres in the side of the engine-room 
opposite the radiator, and also from the main generator, 
adequate ventilation is secured. 

A partition divides the engine-room into two com- 
partments, and the engine, radiator, &c., are in one com- 
partment and the generator, exciter control gear, and 
battery in the other. A door in the partition allows a 
free passage through the engine-room, but normally 
it is kept closed and air flows through the louvres 
in the generator compartment and through the exciter 
and main generator into the engine compartment. Air 
for the engine is taken from the engine-room through 
filters and silencers, whilst the exhaust is led to atmosphere 
through a dome-shaped silencer mounted on the roof. 

The six-pole main generator has a separately excited 
shunt field winding and a series decompounding field 
winding. It is a single bearing machine with a roller 
bearing at the commutator end. At the other the arma- 
ture is directly coupled to the crankshaft so that the 
weight of the armature is taken at this end by the last 
main engine bearing. The machine is specially designed 
for traction service and is self-ventilated. Its continuous 
rating is 120 kW, and the maximum voltage 500. The 
maximum current is 600 amperes. ._The combined effect 
of the shunt field and series decompounding field is to 
give a drooping characteristic, and the strength of the 
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shunt field is permanently adjusted so that the engine 
cannot be overloaded on any of the three running speeds 
throughout the range of current and voltage over which 
the generator is designed to operate. 

The two traction motors mounted on the bogie below 
the engine-room and supplied by the main generator are 
English Electric four-pole series-wound, nose-suspended, 
axle-hung, roller-bearing traction machines with a one- 
hour rating of 112 H.P., and drive the axles through 
single-reduction spur gearing. The suspension bearings 
are of the sleeve type fitted with bronze bushes lined with 
white-metal. Both motors are ventilated by air drawn 
through a louvred inlet in the side of the coach body 
and led to the motors through steel ducts with a final 
bellows connection to allow for the vertical and lateral 
movements of the bogie. The carbon chrome steel gears 
are enclosed in a steel gear case and are lubricated with 
heavy-grade grease. 

The overhung four-pole, 7-5-kW, 75-volt exciter is a 
shunt-wound machine, and performs several duties, 
It excites the shunt field of the main generator, charges 
the battery, supplies current fr the control ap tus, 
lighting and auxiliary machinery, with the exception 
of the radiator fan motor, which obtains its power from 
the main generator, which, under certain conditions, also 
charges the battery. 

With a eapacity of 161 ampere-hours the battery consists 
of twenty-four Exide Ironclad lead-acid cells divided 
into two sections of twelve cells, housed in separate con- 
tainers on each side of the generator compartment. 
Its chief purpose is to supply power to the main 
generator for starting the engine when the generator 
acts as a series motor. It also supplies the control 
and lighting circuits and auxiliary machinery when 
the engine is not running. 

The control switchgear (shown on page 114) comprises 
electro-magnetic contactors, a reverser, relays, knife 
switches, fuses, &c., mounted on bakelised- -paper panels, 
supported on a steel framework above the main generator. 
The framework is carried on steel pillars from the engine- 
room floor. To make it possible to remove equipment 
from the engine-room a portion of the roof is removable, 
enabling the control frame to be lifted bodily from the 
coach, when the complete power unit may be removed. 

To ensure maximum convenience and accessibility 
for maintenance purposes, the driver’s cabs at each end 
of the four-coach unit have been carefully planned. 
The driver’s control apparatus is in a “knee hole” 
desk extending across the cab width, and the driver sits 
in a central position at this desk. On the left is the master 
controller which controls the speed of the engine and train 
and determines the direction of running. On the right is 
the vacuum brake handle, and between these is the 
switch for operating the window wiper and the siren 
push-button switch. On the sloping part of the desk 
are the vacuum brake gauge, main generator ammeter, 
and headlamp switch, and all instruments are indirectly 
illuminated. A case containing four “ engine running ” 
indicator lamps is mounted just above the centre front 
window, and each of these lamps is controlled by a switch 
on the engine. Thus the driver can tell at a glance which 
engines in the train (four in all when two trains are 
operating in multiple) are running. On the right-hand 
side of the cab at one end of the train is an indirectly 
illuminated ** Stone-Deuta ” speed indicator, and at the 
opposite end a combined speed indicator and recorder. 

The control system is arranged so that the power units 
at each end of the train are under the complete control of 
the driver in the front cab. Control train line cables and 
jumpers run through the train length and when two trains 
are running in multiple unit, all four power equipments 
are under the control at the front end. Four control 
handles are used—the engine starting switch in the knee 
hole of the desk, the reverse key on the master controller, 
the master controller main handle, and the brake valve 
handle. There is also a control circuit breaker on the 
partition between the cab and engine-room. 

By means of the engine starting switch, all engines in the 
train can be started up simultaneously. On depressing this 
switch the electrically driven oil pump is started up from 
the battery and builds up pressure in the lubricating oil 
system. When the pressure reaches 14 lb. per square inch, 
an oil pressure operated switch closes and enables the main 
generator to motor the engine from the battery. As soon 
as all the engines fire and run up to idling speed (as indicated 
by the lamps in the cab), the starting switch is released 
and closes down the oil pump motor. A separate switch 
is provided in the engine-room for use if only one engine 
is required to be started for testing, &c. The reverse 
drum of the master controller has four positions—‘ off,” 
* engine only,” “* forward,” ‘and reverse. In the “ engine 
only ” position the engines may be run up to full speed for 
testing purposes without moving the train or exciting the 
generators. 

To prepare for starting the train, the reverse key is 
moved to the forward or reverse position, according to the 
direction in which it is desired to travel, and with the 
master controller handle in the “ off’’ position, the engines 
run at idling speed. This handle has five operating notches 
and on the first the train is operated with the engines 
running at the lowest speed. On the second and third 
notches the engine speed and output are increased, with 
consequent increases in the train speed, and on all these 
notches the traction motors are connected in series across 
the main generator. On the fourth notch the motors are 
reconnected in parallel across the generator to obtain 
increased train speed, while a further increase is obtained 
on the last notch by shunting the traction motor fields 
through resistances. When the controller handle is 
moved back to any of the first three notches, the parallel 
and field shunt connections of the motors are retained, thus 
allowing the train speed to be maintained at a lower engine 
speed. The master controller has a deadman’s handle, 
and a deadman’s pedal, which may be used on long runs to 
keep the handle depressed if the driver desires to relax 
pressure on the handle, but both handle and peda] have 
to be released to operate the emergency device. The action 
of releasing the handle and pedal cuts off power to the 
traction motors, reduces the engine speed to idling speed 
and applies the brakes. 

The automatic brakes are under the control of the 
driver’s brake valve. A Westinghouse motor-driven 


reciprocating two-speed exhauster in each engine-room 
normally runs at low speed to maintain vacuum in the 





brake system, but when the brake handle is moved to the 
*‘ release ’’ position the exhauster is run up to higher speed 
to obtain a quick release of the brake. Emergency cocks 
connected to the brake system are provided in the passen- 
ger compartments and there is a screw-down hand brake, 
operating on the wheels of the driving bogie in each cab. 

To guard against damage to the equipment, there are 
various safety devices. An oil pressure switch incor- 
porated in the engine lubricating system automatically 
stops the engine in the event of the oil pressure falling 
below a safe limit. Similarly, a water thermostat stops the 
engine if the cooling water temperature rises to an exces- 
sive value. Oil and water thermostats are also arranged 
in the respective systems for controlling the radiator fan 
motor, Another safety device is an emergency over-speed 
engine governor, which, if operated, cuts off the supply to 
the fuel pumps. Besides the instruments mentioned in 
the cab, there are certain other meters and gauges in the 
engine-room, including a main generator voltmeter, 
exciter ammeter and voltmeter, oil pressure gauge, oil 
and water thermometers, an engine tachometer, and a 
** Servis ” engine running and train running recorder. 

Train lighting is supplied from the exciter and battery. 
Lights and fans in the passenger compartments are under 
the remote control of master switches in the driver’s cabs, 
and individual switches in the fan circuits are also pro- 
vided in the passenger compartments, Above the entrance 
doors of these compartments are illuminated “ roller 
blind’ destination indicators and embarkation lights. 
The latter are controlled by switches in the cab; and are 
used at stations at which there is no platform lighting. 

Mounted in the roof at each end of the train is a 250-watt 
headlamp and a red tail light tell-tale is fitted on the dash. 
The cab and engine-room lights, guard’s compartment 
lights, and instrument lights have individual switches in 
suitable positions. Bell pushes throughout the train 
give communication with the driver. 

For the train exterior an attractive colour scheme has 
been adopted. The roof and body sides down to the waist 
rail level are painted aluminium grey. Below this point 
the body panels are green and a black line separates the 
two colours. The skirting panels below the floor level 
are painted in the same shade of aluminium grey and the 
buffers are painted red. Although a maximum speed limit 
of 45 m.p.h. is in force on the section of the railway on 
which the trains are to operate, the trains are designed for 
a speed, when fully loaded on level tangent track, of 
55 m.p.h. 

The. entire work involved was carried out at the English 
Electric Company’s Rugby, Bradford, and Preston works, 
and after the erection at Preston, each train was sub- 
jected to final testing on the test track, after which the 
coaches were shipped in the completely erected condition. 








Aviation in Canada. 


Discovery of crude oil at Fort Norman, North-West 
Territories, late in the autumn of 1921, led to the first 
large-scale attempt to establish long-range air transport 
in Canada’s Far North. The Imperial Oil Company 
purchased. two all-metal Junkers aeroplanes with the 
object of establishing more efficient communication with 
the new oilfield from Edmonton. The story of this pioneer 
effort is one of difficulties overcome by hard work and 
careful planning. Intense cold, Arctic blizzards, rough 
landings in unknown country, inadequate supplies, and 
unsuitable equipment, all were mastered by hard work 
and indomitable perseverance. On one occasion a new 
airscrew was built at a Hudson Bay post from oak 

igh boards and glue made on the spot from moose 
hide. The results of the first three years’ of trial and 
experimental work proved, beyond all question, that air- 
craft could play a most important part in transportation 
in the outl districts of Canada. 

Early in 1923 the Act creating the Department of 
National Defence was brought into effect. Under this 
legislation the Air Board ceased to exist and its functions 
were assumed by the Minister of National Defence. In 
the reorganisation of the air services under the new 
Department, practically all civil positions were abolished. 
Aviation was treated as if it were wholly military. No 
recognition was given to the fact that a large part of the 
administration of aeronautics dealt with purely civil 
functions which had little relation to the Air Force. The 
necessity for a change in this organisation soon became 
apparent, and in 1927 the administration of the aero- 
nautical activities of the Department were divided into 
four directorates: (a) The Royal Air Force, 
(b) Civil Government Air Operations, (c) the Control of 
Civil Aviation, (d) Aeronautical Engineering. This new 
division of duties was satisfactory as far as the adminis- 
tration of the Royal Canadian Air Force and Civil Aviation 
was concerned, but left a measure of divided responsibility 
in the other two branches. A more satisfactory solution 
was found in 1930, when, with the transfer of the natural 
resources to the provinces, Civil Government Air Operations 
were greatly reduced and that branch and the Aeronautical 
Engineering Service were again absorbed by the Air 
Force, Civil Aviation remaining as a separate civil branch 
under the Deputy Minister until its transfer to the 
Department of Transport on its formation in 1936. 

The Aeronautical Engineering Division developed 
gradually from the appointment in 1920 of a civilian 
Director, Lieut.-Colonel E. W. Stedman, of the Technical 
Branch of the Air Board. The Air Board began to investi- 
gate the structural design of aircraft for airworthiness 
purposes, but progress was slow owing to the necessity of 
training.a technical staff. From the earliest days the 
Branch has worked in the closest liaison with the Air 
Research Committee upon research problems connected 
with flying conditions which are peculiar to Canada, 
particularly those problems involved in winter flying. 
In 1922 the Air Board was transferred to the Depart- 
ment of National Defence, and the Technical and Equip- 
ment Branch was reorganised from a civil to an Air Force 
basis. The next few years were mainly noteworthy for 
the training of personnel and the building up of a staff 
capable of undertaking any investigations that might 
be required. This staff was obtained by sending Air 
Foree officers to England for training in aeronautics at 





the Imperial College of Science and Technology, and by 
the appointment of civilian engineers for training in 
this highly specialised branch of engineering. In 1927 
the Air Force was reorganised and the Technical and 
Supply Branch was renamed the Aeronautical Engineering 
Division “to act in a consulting capacity respecting all 
technical and engineering matters pertaining to the 
Air Services.” 

With the reorganisation, the Aeronautical Engineering 
Division was formed into three main subdivisions: (1) 
Research and Design Branch, to take charge of all engi- 
neering matters in connection with aircraft used by the 
Department of National Defence, modifications, design 
of camera mounts and skis, supervision of type trials, &c.; 
(2) the Airworthiness Branch, to check the design of air- 
craft for which application for type certificates of air- 
worthiness had been received by the Civil Aviation 
Branch, and the study of new methods of calculation 
to deal with progress in the art of aircraft construction ; 
(3) the Aircraft Inspection Branch, divided into a number 
of detachments distributed throughout the country, to 
inspect aircraft under construction, 

The expansion of the National Research Council in 
1929 to include a section devoted to aeronautical research 
provided much better equipment than had previously 
been available in Canada, and this development has been 
of great assistance to the Aeronautical Engineering 
Division. With the formation of the Department of 
Transport in 1936, the Division was divided to provide 
some of the personnel required for a separate aeronautical 
engineering staff for the new Department, which is now 
handling all civil aviation questions. 


CoMMERCIAL FLYING. 


From modest beginnings commercial aviation has 
made rapid progress in all parts of the Dominion, and 
by hard work, resourcefulness, and concentration on 
the immediately practical and economic operations, has 
maintained itself wholly without subsidy to the present 
day. The first regular freight and passenger service 
was inaugurated to the Rouyn mining area, province of 
Quebec, in 1924 by the Laurentide Air Service, using 
H.S.2 L flying boats in summer and ski planes in winter. 
Seaplanes were flown during the spring of 1924, 1925, and 
1926, for the owners of the Newfoundland sealing fleet 
to spot the herds of seals on the ice floes and guide the 
sealers to them. This work was no child’s play, as it 
meant flying from continually shifting floes off the 
Labrador and Newfoundland coasts over vast stretches 
of water covered with ice in the early sg A of the year. 

No factor has had a greater effect in the ion of 
the mining industries of Canada than the adoption of 
air transport by the prospector and the mining companies. 
Aircraft now penetrate with ease and certainty to the 
remotest parts of the Donainion and travel and transport 
by air ail through the North has become commonplace. 
Many companies have been organised in recent years to 
participate in this work and have played an important 
part in its expansion. They include General Airways, 
Ltd., formed in 1928 by Captain A. Roy Brown, and 
Dominion Skyways, Ltd., formed in 1935 by H. de M. 
Molson and Air Vice Marshall W. A. Bishop. In the 
west, Mackenzie Air Service, Ltd., formed in 1932; 
Starratt Airways and Transportation, Ltd., in 1932; 
Arrow Airways, in 1932; Wings, Ltd., Winnipeg; and 
United Air Transport, Ltd., formed in 1934, are the largest 
operators. 


Trans-CanaDa AIRWAY. 


The success of the inter-city air services in Europe 
and the steady growth of the United States airway system 
led to reconsideration of Canada’s position with regard 
to inter-city air mails in 1927. The cost of establishing 
the Trans-Canada airway would be large—it was estimated 
at from 5,000,000 to 6,000,000 dollars—but revenues 
were buoyant, and it was felt that it would hecome an 
essential part of the transportation system before many 
years had passed. Canada, as one of the great trading 
nations of the world, could not afford to ignore the new 
form of fast travel and transport, but must move with 
the times. Signs were evident of the desire of the United 
States air transport companies to tap traffic in the main 
centres of population and industry in Canada, all of which 
lie adjacent to the international boundary, and to feed 
it into the United States airway system. In 1928 
mission was given to commence the survey for a Canadian 
transcontinental airway. 

As a result of the activities of flying clubs and the 
support they were receiving from their communities, a 
chain of airports was coming into being from coast to 
coast. In the Maritime Provinces, Sydney, Halifax, 
Saint John, and Moncton had all secured sites and were 
busy constructing airports. In Ontario several leading 
cities were all moving. At Montreal the airship base 
at St. Hubert made an admirable site for an aerodrome. 
In Western Canada all the principal cities were active, 
so that the foundation for the Trans-Canada airway 
was provided by the municipal.ties it would serve when 
completed. Intermediate aerodromes to fill the gaps 
between these major airports, the lighting required for 
night flying, and the radio and weather services would 
be the contribution of the Dominion Government, which 
also would pay for the carriage of the mails by contract 
with the Post Office Department. The Post Office stoutly 
backed the project. 

That section of the airway lying in the prairie pro- 
vinces presented the simplest problem and was tackled 
first. By flying the mails over night between Winnipeg 
and Calgary a twenty-four-hour saving in the trans- 
continental journey could be made without waiting for the 
completion of the more difficult sections through the 
mountains and the rugged section in northern Ontario. 
The location of the intermediate aerodromes, the leasing 
and improvement of the necessary properties, and the 
installation of the lighting, radio, and meteorological 
services were completed in March, 1930, and a nightly 
service was inaugurated under contract with the Post 
Office between Winnipeg and Edmonton, vid Calgary, 
in the first place, and later vid Lethbridge and Calgary. 

Surveys were continued through the Rocky Mountains 
to determine the most efficient route from the prairies 
to Vancouver and also on the sections east of Winnipeg. 
Exhaustive investigation showed that the Crow’s Nest 
route through southern British Columbia was preferable 
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in every respect. It was shorter, the climate was better, 
the route through a more settled area, and the 
difficulties of constructing aerodromes were less there 
than on the alternative routes vid the Yellowhead and 
Kicking Horse Passes. In 1933, the need for finding 
suitable employment for the many thousands of single, 
homeless men in different parts of the country led to the 
establishment of construction camps on various projects. 
Airway construction work was especially suitable for 
this purpose, and authority was given to begin the con- 
struction of the intermediate aerodromes in British 
Columbia, Ontario, Quebec, and the Maritime Provinces. 

The western section is now ready for operation, complete 
with lighting, radio and meteorological services, and by 
July, 1938, the remainder of the airway from coast to 
coast should be sufficiently far advanced to permit safe 
operation by day or night. Legislation was passed at 
the last session of Parliament creating a trans-Canada 
operating company, which will be entrusted by the 
Government with the operation of the airway. Tentative 
schedules arranged with the Post Office Department call 
for mail posted at the close of the business day in Montreal, 
Ottawa, Toronto, and other eastern cities, to be delivered 
by the first mail the next morning on the prairie and by 
the first afternoon post in Vancouver. 


AERONAUTICAL RESEARCH. 


Jn 1919 the Air Board requested the Honorary Advisory 
Council for Scientific and Industrial Research (now the 
National Research Council) to organise an Associate Air 





Institute of Canada has been close. It was decided some 
years ago that where a branch of the Institute desired to 
form an aeronautic section, this section would become 
automatically a branch of the Royal Aeronautical Society. 
The Montreal and Ottawa branches immediately formed 
aeronautie sections, which hold meetings regularly 
for consideration of this particular phase of engineering 


work. 








Fabricated Hangars. 


Tue illustrations which we reproduce below represent 
one of a number of aeroplane hangars which have been 
erected for the Air Ministry by the Callender-Hamilton 
Unit-Construction Company in conjunction with Painter 
Brothers, Ltd., of Hereford. 

These buildings, which might obviously be used for 
other purposes where a wide clear span is required, are 
made of standardised parts, which ensures ease of transport 
and erection, 

The scantlings may at’ first appear to be rather light, 
but we are assured that they have been tested for wind 
resistance—the most serious stress in such structures— 
with the aid of the towers that, we believe, were used 
in the testing of many of the pylons of the “ grid.”’ During 
these full-sized tests considerable overloads were imposed 
on the structures, 





labour for such work and the construction industry is faced 
with a serious shortage even under present conditions. An 
increase of construction would make the labour problem 
even more difficult. With the extensive use of machinery 
and mechanical appliances in this industry the need of 
skilled men is evident. Unless means are taken promptly 
to relieve this condition the industry may be unable to 
develop as it should for lack of man power. One remedy is 
the definite use of the apprenticeship system on a weil- 
organised plan, which should be undertaken jointly by 
employer groups, labour organisations, manufacturers, 
and public agencies. To meet this situation the General 
Contractors’ Association has appointed a committee to 
study the problem and prepare a report on the apprentice- 
ship system. As employment in this industry is usually 
intermittent with continual changes of the workmen, it 
is difficult to operate on the ordinary basis of indentures, 
and few employers would be willing to guarantee employ- 
ment for a term of two to four years. In the proposed 
plan, a group of employers would assume collective 
responsibility for employment during the specified term. 
Wages would bear some definite ratio to the wages of a 
skilled worker, increasing each year of the term until the 
apprentice reaches the position of a skilled mechanic with 
full wages. A third party to the agreement would be a 
local group or union of the mechanics which would 
guarantee that the apprentice complied with the terms in 
regard to discipline, attention to his work, and attendance 
at training school or evening classes. The employers’ 
group and union group would prepare a course of studies 
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AEROPLANE HANGAR 


Research Committee whose function would be the fostering 
of aeronautical research in Canada and the supplying of 
technical assistance to the Air Board in solving the 
problems with which it was faced. Steps were taken to 
utilise the Department of Technical Information of 
the Air Board and to procure through this Department 
documents and reports dealing with aeronautical research 
work issued in England. In the years that followed 
the Committee was able to make financial grants to assist 
acronautical researches carried out in various parts of 
the Dominion. The facilities of the University of Toronto 
wind tunnel were extremely valuable both to the Committee 
and the industry, as likewise were the facilities for engine 
research at McGill University and the University of 
Alberta. Some of the more important researches initiated 
by the Committee are as follows :— 

(1) The winter operation of aero-engines with special 
reference to starting conditions, This work covered an 
investigation of the running conditions, lubrication, cool- 
ing, &c., of the aero-engines at low temperatures, The 
starting and early running technique developed from this 
work was made a routine in the flying service for a number 
of years. 

(2) Effect of low temperature on lubricating oils and 
on the strength of materials such as spruce, plywood, 
streamline wire, and rubber shock cord. 

(3) Development of a controllable pitch propeller. 
Funds were provided for the construction of the Turnbull 
propeller and arrangements were made for it to be tested. 
The propeller was successful and has now been com- 
mercially developed. 

(4) The elimination of magneto noises in the radio- 
telegraphic receiving equipment for aircraft. 

(5) ‘The development of a piezo-electric engine indicator. 

(6) The development of the most efficient type of 
windmill, a research that has a direct commercial and 
utilitarian value. 

(7) Aero-dynamic investigations on tapered wings, 
wind tunnel wall interference, and stability of flying boats. 

The Committee is still active and functions as a liaison 
between the aircraft manufacturers and operators on the 
one hand, and the aeronautical laboratories of the National 
Research Council on the other. It brings together repre- 
sentatives of all organisations interested in aeronautics 
to discover the major problems facing aviation in Canada 
and to ensure that the aeronautical research work carried 
out will have immediate beneficial application to Canadian 
aviation. 

This review of aeronautical activity in Canada would 
not be complete without a reference to the relations 
between the older, well-established branches of engineer- 
ing and the Engineering Institute of Canada to the new 
science. All aviation services—civil, military, and 
technical—owe much to the unfailing interest, helpful 
support, and  weady co-operation received from engineers 
in all parts of the country and from them, in a corporate 
capacity, through the Institute. In the development of 
aviation in Canada, engineers of all branches have played 
a notable part. Forest engineers and surveyors gave the 
air service its first opportunity to prove its value in 
Canada. Engineers have helped in thousands of opera- 
tions since then, and each year sees an extension of this 
healthy co-operation. Co-operation between the Royal 
Aeronautical Society of Great Britain and the Engineering 








The sectional parts are fabricated in the shop by 
autogenous welding and are then galvanised throughout 
by the hot-dip process. The coating of zinc amounts to 
at least 20z. per square foot, and avoids the necessity 
for painting. The latticing is riveted, but the field joints 
are made by means of bolts, so that the hangar can be 
dismantled and re-erected in another place. 

The standard form of this hangar gives a clear height 
of 25ft. with a span of about 100ft., and can, of course, 
be extended in such units indefinitely. The sliding doors 
at the front give an uninterrupted entrance for the aero- 
planes. The structure can, naturally, be covered in with 
any convenient material, such as corrugated iron or 
asbestos boards. 

Already eight of these hangars have been put up in 
this country for the Air Ministry. 








American Engineering News. 
Industrial Chemistry Developments. 


At the recent exposition of American Chemical 
Industries there was a bewildering array of apparatus and 
devices for modern plants. Colloid mulls, driers, mixers, 
agitators, thickeners, feeders, classifiers, centrifugals, 
filters, grinders, separators, containers, screens and sieves, 
power transmission apparatus, packaging and bottling 
equipment, safety and fire protection equipment, and a 
variety of raw materials. Woven glass filter cloth was one 
of the many novelties. For cleaning the air in industrial 
plants and particularly for the recovery of valuable dusts 
there is an electrostatic precipitator designed to collect 
99 per cent. of the dust by weight and to remove particles 
as small as one-fifth micron. Centrifugal separators 
included machines with drums of 50in. to 80in. diameter 
or with a capacity up to 120 cubic feet. A pressure filter 
for clarifying oils and soaps has a cylindrical tank with 
filter leaves of monel metal coated with asbestos, the 
leaves being_run out of the tank for removal of the 
exhausted asbestos. An acid-proof filter for clarification 
and sterilisation is made of hard rubber and stainless steel, 
the rubber being so treated as not to warp under high 
pressures or steam. Centrifugals of the filtering type are 
being employed for pigments, chemicals, mineral sludges, 
sulphate, and phosphate. In a forced draught system of 
closed circuiting for grinding mills the air from the centri- 
fugal collector is re-circulated through a fan and the 
grinding mill, where it picks up the fines and carries them 
to a pneumatic classifier. In a vertical ball-bearing mill 
the material is fed by a worm to fall between a stationary 
stone and a revolving stone. Besides the various process 
devices and machines there were numerous instruments of 
precision and control apparatus. New materials for-build- 
ing construction, new refractories and insulating materials, 
safety glass, synthetic materials, and a long list of chemical 
products were represented in the exhibition, illustrating 
many develop ts in chemical industrial engineering 


Construction Labour Apprenticeship, 


Owing to the decline in construction work during 
the past few years there is a diminishing supply of skilled 











CONSTRUCTED OF STANDARDISED PARTS 


to be followed by the apprentices, and the latter group 
should agree to grant membership and a working card to 
apprentices who complete the practical and scholastic 
training. Candidates for apprenticeship would be required 
to have certain minimum qualifications as to age, educa- 
tion, and citizenship. 


Sea-going Hopper Dredge. 


The Engineer Corps of the United States Army, 
which is in charge of all work on navigable waters, has 
put in service the hydraulic hopper dredge ‘ Pacific ” 
for dredging channels across the bars which occur at many 
of the ports on the Pacific Coast. It is 180ft. long, 38ft. 
beam, with a loaded draught of 9ft., with 300 cubic yards 
in the hoppers or llft. with 500 cubic yards. The dis- 
placement is 865 tons light or 1600 tons with full load. 
Two 400 H.P. reversible oil engines drive twin screws 
through hydraulic couplings and reducing gear, the engines 
running at 450 revolutions and the screws at 130 revolu- 
tions. A motor of 340 H.P., with overload capacity of 
25 per cent., is directly connected to an 18in. centrifugal 
pump served by 18in. connections to the port and star- 
board suction lines or drag pipes, which work at a maxi- 
mum depth of 45ft. The pump impeller is 5ft. in diameter, 
and the capacity is about 15 cubic yards of fine sand per 
minute, or 20 to 30 eubie yards in coarse sand and gravel. 
The screws, 7ft. 6in. in diameter, are designed to give a 
strong towing effect at the usual dredging speed of 2 to 3 
miles per hour, and to give a speed of 10 miles an hour when 
loaded. The pump room is placed forward of the hoppers, 
thus avoiding a crowded condition of the engine room, 
which is aft of the hoppers. The drag pipes are handled 
by eleetric worm gear winches, with wire rope falls and 
ball bearings in the davit blocks. Side panels of the 
hoppers, handled by hydraulic power, provide for increas- 
ing the hopper capacity from 300 cubic yards at 9ft. 
draught to 500 cubic yards at lift. draught. Operations 
are controlled from a station forward of the hoppers or 
four cabs at either end of the bridge, from which there is 
a clear view of the drag pipes. Each of these three stations 
is equipped with gauges and indicator devices. The pilot 
house and bridge are entirely enclosed, as much of the 
work in dredging the bars has to be done under severe 
conditions of weather and rough seas. With the hoppers 
loaded any two compartments may be flooded without 
endangering the safety of the ship. 








A Big AMERICAN WATER PRoJECT.—The United States 
Congress has approved a project for the diversion of over 
300,000 acre-feet of water annually from the reservoirs on 
the Colorado River side of the Rocky Mountains through a 
13 miles long tunnel to the drainage basin of the South 
Platte River on the other side of the mountains. The 
entire scheme, which will cost about thirty-two million 
dollars, will invove the construction of a number of new 
reservoirs, and a 12 miles long diversion canal in addition 
to the tunnel through the mountains. A power station to 
be built on the eastern side of the range will be of 
30,000 kW. Part of the power generated will be used for a 
pumping plant and the remainder sold for commercial 


purposes. 
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Engineering Notes from China. 
(By our own Correspondent.) 


Hone Kone, December 9th, 1937. 
Salvage Work. 


THE major industry of Hong Kong is shipbuilding 
and ship-repairing. The two large dockyards are situated, 
one on the island of Hong Kong, and the other on the 
mainland at Kowloon. Both firms have been excep- 
tionally busy this year. Recently they have been actively 
engaged in salvaging the vessels wrecked during the 
tere.fic typhoon which struck Hong Kong in September 
last. The Italian liner “Conte Verde’ was the first 
big ship to be successfully floated. It has been estimated 
by a local sh.pbuilder that the cost of salvage and repairs 
may total £40,000. Recently the B.I. ‘‘ Talamba ” was 
brought into dock after very clever salvage work. Her 
bow was ashore and the first attempts to haul her off into 
deep water by tugs failed. A bracket was built on to the 
vessel, and lhghters were placed under it at low tide. 
During the recent high tides the lighters lifted the vessel 
and she is now in the hands of the ship-repairers. An 
unfortunate tragedy, resulting in the loss of four lives. 
occurred during the repair work after she was floated. 
It is bel.eved that poisonous fumes leaked from a cargo 
hold containing rice acted on by sea water into the com- 
pariment where men were at work. 

The Japanese N.Y.K. liner ‘“‘ Asamu Maru” remains 
a wreck, but it is hoped to float her into dock during the 
high tides in March. The salvage work for that vessel 
is being done by the Japanese. Hong Kong dockyards 
obtain a considerable amount of repair work for Japanese 
ships. A manager of one of the largest local dockyards 
recently informed the writer that he had no more satis- 
factory clients than those concerned with Japanese 
shipping. He said that the owners of the ships under 
repair always sent competent technical men to discuss 
plans for repairs. They demanded the best materials 
and appreciated good work. They settled the cost with 
a promptness that was very much appreciated. The 
Japanese Department of Communications has been study- 
ing methods to improve Japan’s shipping interests in 
China, one of the objectives of the present hostilities. 
The notable advance made by British shipping in the 
Far East has adversely affected Japanese interests. One 
plan advanced is to amalgamate all Japanese and the 
leading Chinese shipping companies when the war is over. 

Dockyards in China. 

The Taikoo Dockyard is at present building two 
new 10%00-ton ships for Alfred Holt, Ltd.; this Hong 
Kong firm has built several other vessels for the same 
owners in the past. In that dockyard extensive repairs 
have been carried out for almost every one of the pro- 
minent European, American, and Japanese shipping 
lines in the Far East. The Taikoo Dockyard is the 
biggest employer of labour in Hong Kong except the 
local Government. It is as well equipped with modern 
mechanism as many dockyards in Britain. The two other 
large dockyards in Hong Kong, one owned by the Hong 
Kong and Whampoa Dock Company, Ltd., and the other 
by the Admiralty, have been vafuable chents of British 
engineering firms. They have up-to-date equipment 
and employ a considerable number of British technicai 
supervisors. Local labour is comparatively cheap, and as 
Hong Kong is a free port materials are much cheaper than 
in Shanghai, where the Chinese tariffs operate. A very 
large number of small Chinese shipbuilding and engineering 
firms do an extensive business with owners of river 
craft, &e. 

The two large dock companies in Hong Kong possess 
dry docks capabie of takmg vessels up to 750ft. on the 
blocks, while the dry dock in the Royal Naval Yard has 
accommodated some of the largest vessels in the China 
Fieet. There are several other smaller dry docks in the 
private yards, and they possess accommodation for 
building a number of ships at one time, several of which 
could be 700ft. long. 

In Shanghai the accommodation is not so good. There 
are ten dry docks in that port, the largest being 640ft. 
in length on blocks and the smallest 242ft. length on 
biocks. Shanghai is not a terminal port; Hong Kong is 
the terminus for several trans-Pacific lines. South 
China is more favoured with natural harbours than the 
northern coast, and the sea-faring Chinese are mostly 
natives of the South-Eastern provinces. The first dry 
dock in North China was opened at Tsingtao in October, 
1934; it cost 360,000 doliars. Its length is 480ft. and 
the width of the entrance gate at the top is 75ft., the 
width of the bottom being 59ft. Tsingtao possesses a 
fine natural harbour. About 3000 vessels, with a total 
tonnage of over 3,000,000 tons, enter the port every year. 
The promoters of the new dock have prepared plans for 
constructing a much larger dock at Tsingiao, capable of 
taking ships of 20,000 tons and over. This port has been 
one of the objectives of the Japanese in China for many 
years ; it was captured by their forces from the Germans 
during the Great War. 


The Chien Tang River Bridge. 

A young Chinese engineer, who had been for- 
tunate enough to ob.aim practical experience in England 
with Dorman Long and Co., Ltd., recently related to 
the writer his experience while engaged on work connected 
with the above-named bridge. This is the first combined 
railway and highway bridge in China. It is also the first 
exampie of high-tension alloy steel in bridge construction 
in this part of the world. The Chien Tang river bridge is 
situated in the eastern part of Central China. Its comple- 
tion made it possible to link up Shanghai with Canton 
by raul, thus joming the two great urban centres in China. 
Hitherto, practically all communication between them 
had been by sea, a distance of about 900 miles. The 
construction of a network of highways and railways in 
Central and Southern China durmg recent years made the 
bridge a necessity. The north bridge head is only 7 kiloms. 
from the business centre of Hangchow, a famous city, 
not far from Shanghai. There are sixteen spans of 220ft. 
each, making a total length of 3520ft. There are two 
decks in the span. The upper deck is for motor vehicles, 
&c., with a footpath on the sides. The lower deck is for 





the railway. The trusses are of riveted Warren type, 20ft. 
apart and 35ft. in height. There are fifteen main piers 
of reinforced concrete. All the steelwork was supplied 
by Dorman Long and Co. My young Chinese friend was 
at work on the bridge when on several occasions it was 
attacked by Japanese aircraft. He had some narrow 
escapes and gave graphic accounts of the enormous craters 
formed by the aircraft bombs. Chinese troops defended 
the bridge and no doubt this explains why the structure 
was not hit by bombs, in spite of the number that feli 
near to it. It is a fact that, in spite of the many attacks 
from the air on bridges during this conflict, there has 
been no great damage done to any of these structures in 
China. 


A Chinese Engineer’s Difficulty. 

After the above was written a Chinese engineer 
who had obtained a first class honours degree in civil 
engineering in the University of Hong Kong, some years 
ago, and was subsequently awarded the M.Sc. Degree in 
the London University for research work carried out in 
the Imperial College, London, threw a new light upon the 
attitude of the Japanese concerning professional work 
m China. He was compelled to give up an important 
engineering post in the Province of Hopeh in North China, 
now under Japanese control. He reached Hong Kong 
vid Nanking, Hankow, and Canton, bringing with him 
engineering notes and books. He is returning to Tientsin 
by steamer to visit the foreign concession there, but 
he will be compelled to pass the customs of Tientsin now 
controlled by the Japanese. He was emphatic that 
any professional literature in his possession would be 
seize and destroyed by the Japanese. He is convinced 
chat they will do ‘their utmost to prevent any instruction 
of a university type to be carried on in China, and they 
will not allow any education beyond that suitable for 
schoolboys. He thinks that the prospects for Chinese 
engineers under the Japanese régime are impossible, and 
he is convinced that this attitude on the part of the 
invaders will prove to be a very big factor in causing 
trouble for them. It is only fair to add that so far there 
has been no interference with the work carried out by 
Chinese engineers in South China, but there is a very 
grave anxiety in South-Eastern Asia concerning the 
results of the present conflict. 


Engineering in Nanking. 

At the present time Nanking, the capital of 
China since the transfer of the Central Government from 
Peking to this city in Centra] China, is very much in the 
news. The many improvements introduced by the receni 
progressive municipal administration led to a great 
merease in the population which, in a few years, grew 
in numbers from 250,000 to over a million. There was a 
iremendous building activity in Nanking and projects 
for water supply, sewage disposal, road building, &c., 
were planned and carried out. The demand for electric 
power increased rapidly. The Pukow Railway power 
plant on the opposite bank of the Yangtze sent an auxiliary 
supply by means of a submarine power cable laid in the 
river in 1932. In common with other electric power 
supply concerns in China, the management of the Nanking 
system at first found considerable difficulty because oi 
ulegal connections. In 1931 a new programme for the 
mstallation of a 50,000-kW capacity plant in Nanking 
was adopted by the Government. By the end of 1935, 
20,000 kW had been installed. This should be compared 
with the total generating capacity of 820 kVA in 1928. 
The modern plant consists of turbo-alternators. The 
steam conditions are 350lb. per square inch pressure 
and 715 deg. Fah. total temperature. It was expected 
-hat Nanking would become the centre of a large distribu- 
tion system for the surrounding towns, and that industries 
would be attracted to Nanking. The great increase in 
demand for electricity in the rapidly extending urban 
centres of Shanghai, Nanking, Tientsin, and Canton, 
which has been a feature of the progress made in: recent 
years in China, may be arrested for a time, but there can 
be no doubt that when peace returns there will be a very 
great demand for electrical equipment in China. Millions 
of dollars have been spent durmg the last ten years by 
the Central Government on palatial offices for various 
Government departments and university buildings in 
Nanking. It is to be sincerely hoped that these will 
not be destroyed. Nanking is admirably situated in 
the centre of China, on the great Yanguze waterway, 
and, under peaceful conditions, would not only be an 
admirable centre for the Government of the country, 
but would also attract industries and soon become a 
city of millions of inhabitants. It has flourished at certain 
periods of China’s history, but there was never before 
such an excellent programme for city planning, the result 
of which has made Nanking so attractive in recent years. 
Even if the modern buildings and engineering works, &e., 
are destroyed by the invaders, they have not been con- 
structed in vain, for they have been an object lesson which 
will be remembered by the Chinese. The memory will 
make them eager to resume the work of reconstruction 
at the carLest opportunity. 








Royat ArRONAUTICAL SociETY.—The annual reception 
of the Royal Aeronautical Society was held on Wednesday, 
January 19th, at the Science Museum, South Kensington. 
Large numbers of the Society’s members and guests 
attended the function, and were received by Mr. F. Handley 
Page; Vice-President of the Society, Mrs. F. Handley Page, 
and the Council. Afterwards they were entertained by 
means of a demonstration of the television programme and 
films. As a result of the unavoidable absence of the 
President of the Society, Mr. H. E. Wimperis, who was in 
Australia, the medals and prizes for papers read to the 
Society were presented by Mr. Handley Page. The 
Secretary of State for Air, Lord Swinton, was also unavoid- 
ably absent. After the presentation more films were 
shown, the programme including views of unusual air- 
eraft which have flown or have attempted to fly. They 
included helicopters, paddle-wheel. three-wheeled, tailless, 
steam-driven, and other aircraft. The Timber Research 
Exhibition and the Atom Tracks Exhibition were also 
available for members and their guests, by courtesy 
of the Director of the Museum, Colonel E. FE. B. 
Mackintosh. 





Machine Tool Tests and 
Alignments.* 
By Professor Dr.-Ing. GEORG SCHLESINGER.+ 


Tue rules for the acceptance of a machine tool are based 
on the technical performance claimed for the machine. 
This performance claim covers both the accuracy of the 
manufactured parts in every position of the machine and 
the cutting output according to the power of the protee 
furnished with the machine. The tolerances and 
missible errors in the machine itself do not determine the 
accuracy of its operation; the essential accuracy of the 
machined part is the starting point, and was the original 
basis of the tests and alignments of the ‘ inspection 
book.’ This is by no means the same thing, even though 
to-day it may seem so in consequence of the thorough 
knowledge which has been acquired of the proper con- 
ditions of acceptance of a good machine. The work piece 
can never be more exact than the machine on which it is 
manufactured, because :— 


(1) Every machine has defects in the bearings and 
guiding parts which may be (a) accumulated, (6) com- 
pensated. 

(2) Deformations occur between tool and work piece, 
the maximum amount of which must be known. 

(3) Every machine is constantly worn in its guiding 
parts. 

These unavoidable deviations necessitate the tolerances 
in manufacturing the work pieces on the machine. 

The new long-life tools, together with rigid and accurate 
machines, allow rough and finish boring to be done with 
the same tolerance of 0-0005in., for instance, in boring 
100 to 150 holes of 2}in. diameter by 10in. in length in 
cast iron aircraft crank cases, and similar work in bronze 
bushings. The improvements in grinding machines reduce 
the time and increase the accuracy to 0-000lin. 
=0-0025 mm. Here the method of precise measuring allows 
grinding to fine limits to be done by semi-skilled labour. 
Automobile repair shops are nowadays equipped with 
boring machines for cylinder blocks guaranteeing the same 
high accuracy in limits and alignments of 0-005 mm. 
=0-0002in. when finish turning the holes. These machines 
are, of course, also used in the manufacturing shop. 
The resulting interchangeability is indispensable both for 
progressive assembly inside the works and for international 
service outside. 

Without a thorough knowledge of the forces in cutting 
metals and the deformations caused by them in roughing 
and finishing, no one can give numerical data for the 
acceptance of machine tools. Further, the balance of 
power in a machine during service, and its driving effi- 
ciency, must be ascertained by practical research work. 
All tests and alignments of machine tools are therefore 
based upon two considerations :— 


(1) Every machine tool must be strong enough to 
utilise the full power of its driving motor when cutting 
any given material under the coarsest condition of feed. 
This may be called the power of the machine. 

(2) Every machine tool must be made sufficiently 
accurate to produce interchangeable work within the 
usual limits. The alignments of the machine are 
intended to safeguard this accuracy, which may be called 
the precision of the machine. 


The power and precision of a machine allow an opinion 
to be formed as to the degree of accuracy which may be 
expected in work produced on the machine under ordinary 
conditions of service. In forming such an opinion, how- 
ever, it has to be realised that in roughing-out work the 
surface does not require to be either accurate or well 
finished. For such purposes suitable roughing machines 
should be purchased and it is not for such machines that 
the tests and alignments of the “ inspection book ”’ are 
intended. On the other hand, for the highest precision a 
fine finishing type of machine should be used, e.g., fine 
boring or honing machine, a grinding machine, or the 
diamond tool lathe. If heavy roughing work is carried 
out even once on a finishing machine the column may 
become permanently deformed and the machine may be 
rendered unserviceable for precision work. 

The finest working limit is about 0-0001lin. =0-0025 mm. 
and production to this accuracy necessitates that the 
temperature of the workshop should be kept at 20 dog. 
Cent., the machine tool should have a good foundation, 
every source of vibration should be eliminated, and the 
set-up of the machine should be checked every month or 
even every week. Ball and roller bearings are made to an 
accuracy of 0-000lin., and this accuracy prevails to-day 
in the construction of machine tools. Every workshop 
should therefore have available machine tools with which 
such accuracy can be attained. Such machines are 
superior in accuracy to the ordinary high-class machine 
tool, and for that reason only one instance is dealt with in 
the inspection book, under the heading ‘ tool makers’ 
lathes.’’§ One should not be misled by the fineness of the 
graduations on the dials of some measuring instruments, 
which are sometimes made to represent 0-001 mm. 
(0-00004in.) though the actual accuracy is seldom higher 
than 0-005 mm. (0-0002in.). 

This paper is concerned with standard commercial 
machine tools having (1) sufficient power for roughing and 
finishing, and (2) sufficient accuracy for manufacturing 
interchangeable parts to ISA|| limits. All power tests of 
machine tools are based upon the very simple formula 


N=C.P.v, 
in which N is the horse-power of the motor, P the force 


required to remove a certain size of chip, v the cutting 


speed, and C a known constant factor. For example, if 
P= 1200 kilos. = 2650 lb., 
v-=10 m. per min. 32> 8ft. per min. 





* The Institution of Mechanical Engineers, Friday, January 
21st, 1938. Abstract. 

t Professor of ee at the University of Brussels. 

tG. Schlesi tion Tests on Machine Tools,” 
Machinery Publishing Pew ecco London. 

§ Messrs. John Lang and Sons’ catalogue of lathes, 1936, 
p. 54 (inspection sheet). 

|| International Federation of National Standard Associations. 
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Then 

, 1200x1l0_, y 

N= 5x60 7? 67 H.P. 
Similarly, if 

P= 120 kilos, = 266 Ib. 

v= 100 m. per min. = 328ft. per min., 
and again 
120 x 100 

75 x 60 
These simple examples illustrate the peculiarity of the 

inachine tool as regards power. If a machine tool is used 
for roughing hard steel by removing a chip of 6 square 
millimetres section, the force required is 2650 lb. 
(1200 kilos.) at a cutting speed of 32-8ft. per min. (10 m. 
per min.). Ifthe same machine is used on brass with a tool 
pressure of 265 Ib. (120 kilos.), the cutting speed can be 
increased to 328ft. per min (100 m. per min.) The power 
expended would be 2:67 H.P. in each case. Instead of the 


N= = 2-67 H.P. 
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value of y ranging from i; * 7 ry (z+) 5 whereas 


EJ \4 
¢ is constant for the type shown in Fig. ld, and is equal 
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ga(z+'): 


The usual manner of loading shown in Fig. le produces 


3 
a deflection f of the pillar equal to a 
the deflection depends on the position of height of the 
arm. The maximum admissible deflection of the arm in 
the extreme position of saddle, when applying to the 
maximum diameter of drill at the proposed feed, provided 
that the base plate is grouted in and bolted to the founda- 
tion (arm half way up column) is 0-06in. in 40in. (1-5 mm. 
per 1000 mm.). The column design without sleeve 
(Fig. lc) can be made stronger (the inside shape being 
varied according to the resistance to be expected) and 
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, and in both cases 
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Fic. 1-—Radial Drilling Machines, Single-column 


light cut on soft brass, the machine could be used for finish- 
ing cuts on hard steel, in which case the cutting speed 
could be raised to something of the order of 328ft. per 
min, (100 m, per min.) if desired, and if a tungsten-carbide 
tool is available. 

Radial Drilling Machine.-In this machine one of the 
points usually specified is the maximum permissible 
deflection of the arm when the largest size drill is being 
used with the saddle at the outermost position. There 
are two different types of pillar design—machine without 
sleeve and machine with sleeve. The line diagrams 
(Fig. 1, c and d) show respectively the principal differences 
in design, concerning the effect of the bending moments 
Ah,. The deflection is made by the feed thrust P of the 
drill, which is transferred to the main spindle, and thence, 
by the carriage an the arm with the quill, to the pillar. 
The thrust produces an axial force P at the pillar which 
generates a pure tensile stress and a moment P J, which is 
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Diameter of drill, 2in. (50 mm.) ; speed, 30ft. per min. (10 m. 
per min.); material, hard steel of 45 tons per square inch 
(70 kilos. per square millimetre) tensile strength. 


Fic. 2—-Power Balance for Drilling Machine Drive. 


deflecting the pillar by the horizontal forces AA. The 
effect of the single forces and the twisting moment is 
compared in Table I : 

TaB_e I.—VForces in Radial Drilling Machines. 


Details of pillar. Without sleeve. With sleeve. 


h,=constant 
=length of sleeve 





h,=constant 


Leverage of power trans- 
=length of quill 


mission h, 


Forces of reaction which 
transfer the moment P I 


ed 


> 
Aart (Fig. le) A=Pt (Fig. le) 
1 1 


hy =constant 
(height of socket). 


Distance of deepest 


Depending on 
tion of quill from iti 


position of arm ; 


plate, with respect to! varies from h, 
the sleeve | =0 to h,=h, 
max. } 


Distribution of the bend- 
ing moment over the 
height h, (value of h 
varies from 0 to h,) 


i) 0-) 
an i ae - > = ges 
Mp, = i( i.) | Mo=P A | 


Me,=Pl 


= constant 


Distribution of the bend- 
ing moment over the 
height h, 


My,=P 1 


= constant 








The angle g of the deflection of the pillar (Fig. le) 
can be calculated from 


KJ 
The angle ¢ is variable for the type shown in Fig. Ic, the 


dy = Mo dh 


and Column with Quill Types. 


more rigid (i.e,, less loose elements) than the machine 
with sleeve (Fig. ld). The foregoing remarks are, how- 
ever, based on the position of the arm, which is most 
favourable to the desiga in Fig. 1d, whereas the column 
design can always be made so strong that it has the 
necessary resistance to deflection at any height of the arm, 
yet employing a simpler design and less material. 

The appropriate rates of feed for different sizes of drills 
and the resulting end pressures are given by Table II. 


TasLe Il.—Relation between Feed, Pressure, and Diameter of 














Twist Drills. 
» Te ee | 
Diameter of drill. | Proposed feed rate. | Pressure. 
mm. inches. | mm. inch kilos, Ib. \ 
per rev. per rev. 

ras ee 0-004 100 220 
16. .... | Os 0- 0072 200 440 
| ae 3 | 0-24 - 9-0096 350 770 
20 } 0-29 ... 0-0116 | 550 1210 
25 1 | 0:33 0-0132 750 1650 
30 if | 0-37... 0-0148 950 2090 
35 li 0-40 ... 0-016 1200 2640 
40 1 0-42 - 0-0168 1400 3080 
45 1 0-44 ... 0°0176 1650 3630 
50 2 | 0-45 ... 0-018 1850 4070 
55 24: | 0-47 . 09-0188 2100 4620 
60 230 | «(0-48 0-0192 | 2300 5060 
65 2% | 0-49 0-0196 2550 5610 
70 23 | 0-50 0-02 2750 6050 
75 3 | 0-51 0-0204 3000 6600 








In the case of a well-ground 2in. drill, for example, the 
rate of feed is 0-018in. and the pressure 40701b. This 
example shows how important it is during alignment tests 
to appreciate the magnitudes of the forces which are 
likely to be applied to the member of a machine tool when 
in actual use. 

The errors which can be allowed on the alignments 
can only be determined in relation to the power of the 
machine, and with a proper knowledge of the forces and 
the resulting deflections which occur when the machine 
is in operation. The starting point for all considerations 
of alignment is the cutting tool itself. 

In order to investigate the forces which arise when 
drilling a hole, the author built in his former laboratory 
in Berlin-Charlottenburg a special measuring table for 
use on a drilling machine, which enabled measurements 
to be made of the direct thrust and the turning moment. 
Such a measuring appliance can also be made to serve 
a useful purpose in industry. From such an investigation 
not only is the best form of tool for a particular purpose 
ascertained, but at the same time it becomes possible to 
reduce the load on the machine to the minimum and 
likewise the power required. This all leads to higher 
accuracy. By paying attention to the shape and keenness 
of the tool one can preserve a machine and get the best 
service from it. 

Fig. 2 shows the manner in which the electric power 
put into a drilling machine is expended. The curves 
relate to a 2in. drill working in hard steel of 70-80 kilos. 
per square millimetre (45-50 tons per square inch) tensile 
strength at a speed of 30ft. per min. The energy available 
for the actual cutting is obtained by subtracting the 
motor and gearing losses from the input. This energy 
is expended in applying the torque and feed to the main 
spindle. It may not be generally known that of the total 
power consumption of a drilling machine only 0-5 per 
cent. is expended in the feed and 65 per cent. in driving 
the spindle. The remainder is lost. 

Lathe.—The lathe has been chosen as the second typical 
example of a machine tool. By means of a special tool- 
holder it is possible to measure the three component 
forces B, C, and D on a tool when it is actually cutting. 
The vertical tangential force D is the only one which is 
related to the power of the driving motor. The three 





diagrams in Fig. 3 show the magnitudes of these forces 
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when cutting chips of different cross sections in nickel- 
chromium steel, mild steel, and cast iron respectively. 
For the same cross section of chip of 10 square millimetres 
the tangential force D is 2950 kilos. (6500 1b.) for nickel- 
chromium steel, 1700, kilos. (3800 lb.) for mild steel, and 
850 kilos. (1900 lb.) for cast iron. 

As regards the distortion of the bed under the pressure 
of the cut, the feed force B is of little account as it is 
relatively small and acts horizontally, parallel to the 
length of the bed. On the other hand, the force C along 
the tool tends to twist the bed and the vertical force D 
to deflect it. As the deflection of the bed due to the twist- 
ing effect of the force C is usually about 60 to 80 per cent. 
of the whole deflection turning tools should be ground so 
as to reduce this force to a minimum. 

Calculations of the deflections of a lathe bed under 
the cutting force are hardly possible on account of the 
complicated and varying section of the bed and the 
variation in the loading due to the movement of the 
saddle. The degree of solidity of the bearing of its feet 
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Fic. 3—Forces on a Lathe Tool. 


upon the floor also plays an important part in the distortion 
which the bed undergoes in practice. 

A few years ago a research extending over two years 
was carried out on the deflections of the bed of a lathe 
and its main spindle due to the cutting forces. The lathe 
used had a centre height of 250mm. (10in.), and in it 
was mounted a steel bar 1620 mm. (5ft. 4in.) long and 
168 mm. (6}in.) diameter. The forces on the cutting tool 
were: D=1200 kilos. (2650 Ib.), C=433 kilos. (950 Ib.), 
and B=180 kilos. (400 1b.). The deformation of the bed 
was measured by a number of dial gauges placed at several 
positions along its length. It was found that the bed 
deflected most at the tailstock. Very little distortion 
occurred at the headstock end, even with the heavy 
roughing cut used. 

The deviations from a straight line of the axis of the 
work opposite the tool resulted in a lack of parallelism 
of the work, the diameter being largest at the tailstock 
end by about 700 g (0-028in.). 

It was found, however, that after being used for twelve 
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Fic. 4—Power Balance for Lathe. 


months permanent deformations had taken place in the 
bed due to the heavy forces arising from roughing cuts, 
and the machine had to be completely overhauled before 
it could be used again for accurate finishing. The know- 
ledge that the twisting strain was mainly responsible for 
the deformation of the bed caused the lathe designer to 
replace the straight vertical ribs by a zigzag arrangement. 
By these means a bed was obtained which was much better 
able to resist twisting without increasing its weight. 

To measure the balance of the power and efficiency, 
with respect to the losses in gears and friction, the oscillo- 
graphic method has been used. It is now possible to 
compare directly the gross power used by the motor with 
the net cutting output at the tool; tests with this object 
in view were carried out in October, 1936. 

Fig. 4 shows the manner in which the electric power put 
into a very strong roughing lathe is expended. The 
diagrams relate to a 50 H.P. lathe of 18in. height of centres, 
turning hard steels of 38-45 tons per square inch at speeds 
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between 25m. and 60m. per min. (75-180ft. per min.). 
The lathe had two motors, one for the headstock (speed 
drive) and one for the feed box (feed drive). Gross and 
net power distribution for both parts of the tool drive are 
shown; 95-9 per cent. belongs to the cutting action, 
4-1 per cent. to the feeding action. The net power of the 
feed consumes 0-1-+2-7=2-8 per cent., the net power of 
the speed 70-5-++-16-4=86-9 per cent. 

Besides the bed, the spindle of a lathe is also subject to 
severe strain. The main load falls on the front bearing of 
the spindle, which is strained both upwards and backwards 
as the spindle rotates and thus causes the latter to bend. 
Fig. 5 shows the case of a spindle having a diameter of 
34in. inside the front bearing, when used under a cutting 
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FiG. 5—-Defiection of Main»Spindle of Lathe. 


force D of 800 kilos. (1750 1b.). The deflection of this 
spindle was observed by means of twelve dial gauges. The 
centre point was found to be deflected upwards by 78 u 
(0-003in.), but there was very little disturbance at the 
back bearing. The front bearing has therefore to receive 
most consideration in designing. In present-day practice 
the designer endeavours to avoid all unnecessary pressure 
on the spindle by fitting it with one gear wheel as near as 
possible to the front bearing. The spindle is thus subject 
to only one torque and one bending moment working at a 
constant leverage with respect to the bearings. 

Ordinary cylindrical spindle bearings will withstand 
the heavy pressures which arise in rough turning, but they 
are hardly suitable for speeds of more than 1200 r.p.m. 
For higher speeds roller bearings are more serviceable. 
They will not only withstand heavy pressures, but also 
permit the oil film to be adjusted between 0-01 mm. and 
0-02 mm. (0-0004in. and 0-0008in.). 

The test chart for precision lathes up to 15fin. height of 
centres begins with the bed (straightness, slides), proceeds 
then to the work spindle (true running, axial slip, alignment 
with bed), thence to the carriage and tailstock, and ends 
with the lead screw (accuraey in pitch of lead screw, axial 
slip, alignment of bearings). For the user the working 
accuracy is determined thus :—The lathe turns round 
within 0-01 mm., is cylindrical between centres to within 
0-02 mm. per 300 mm., and the faces (concave only) are 
true within 0-0-02 mm. per 300 mm. 

Milling Machine.—The third example is the milling 
machine. The peculiarity associated with this machine 
is that out of its several cutting edges, only a few actually 
cut at any one moment. In the case of a twist drill both 
lips always cut together and uniformly. With a milling 
cutter the cutting action of any tooth is not uniform either. 
When a cutter is working against the feed the cut of the 
teeth varies from zero to a maximum, but when working 
with the feed the cut begins at a maximum and falls off 
to zero. 

In milling the cutting action is of a pulsating character, 
the principal pulsations occurring at each turn of the 
cutter, whether the feed be as much as 1]4in. or as small as 
1jin. per minute. This pulsating action of a milling cutter 
does not occur in the case of a tool in a lathe or drill where 
the cutting is continuous and the cutting forces remain 
steady. Hence the upright member of the milling machine 
ought to be exceptionally rigid, without interruption in 
the walls. 

The weakest member of the milling machine is the 
milling arbor. Ordinarily the cutter is driven by means of 
a single key and any endwise movement is prevented by a 
retaining nut. Sometimes the key is omitted and the 
drive is obtained merely by friction, by tightening the 
nut very hard. Both methods are bad. A single driving 
key along one side gives rise to a one-sided bending force 
on the arbor in addition to the driving torque. This 
force tends to make the arbor run out of truth and results 
in excentricities of as much as 0-2mm. or 0-3mm. 
(0-Olin. approximately). To avoid this trouble it is better 
to use two keys and to keep the diameter of the arbor as 
large as possible. 

Tests with arbors of three different diameters—-27 mm. 
(1%in.), 40 mm. (i %in.), and 60 mm. (2}in.), of a constant 
length of 240mm. (9}$in.)—show, under loads of up to 
3000 kilos. (6600 lb.) horizontal (feed) force, very great 
differences of deflection (Fig. 6). 

For heavy cuts on a milling machine a support is usually 
placed under the end of the knee. Without this support 
it will be observed that the various sliding connections— 
the knee on the column, the slide on the knee, and the 


table on the slide—tend to act as joints about which 
distortion may take place. Any work produced under 
these conditions would be correspondingly distorted in 
shape to an extent well beyond the usual accepted limits. 
By introducing the support under the knee the effect of 
the movement at the knee slide is very much diminished. 
If milling machines of the knee type are to be used for 
heavy cutting, the column and knee should be widened 
and reinforced in a suitable manner to withstand the 
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Fic. 6—Tests with Arbors of Different Diameters. 


column, to minimise the tendency for the table to tilt under 
the cutting forces. 

In a milling machine the power is used in a different 
manner as compared with a drilling machine; the tools 
being both of the rotary type. This will be seen by com- 
paring Fig. 7 with Fig. 2. The machine to which Fig. 7 
refers had two motors, one for driving the cutter and the 
other for the table feed. The latter used 20 per cent. of 
the total power. The efficiency of the feed was 0-9 per 
cent., as compared with 0-5 per cent. in the case of the 
drilling machine. The corresponding figures for the 
efficiency of the cut were 53-4 per cent. and 65-6 per cent. 

It must be realised that for a complete milling machine 
to pass the final inspection it is necessary to organise every 
stage of its manufacture with the view to attaining the 
desired degree of accuracy. This necessitates educating 
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Number of teeth, 10; angle of helix, 48 deg.; depth of cut, 
0-2in. (5 mm.) ; width of cut, 3}in. (90 mm.) ; material, medium 
steel of 39 tons per square inch (60 kilos. per square millimetre) 
tensile strength ; speed, 40ft. per min. (13 m. per min.). 


Fic. 7—Power Balance for Milling Machine. 


necessary care is not taken at each stage of the manu- 
facture of a machine, with the result that the machine 
when completed fails to pass the final tests, it is a very 
difficult matter to rectify the faults. 

Grinding Machine.—The last example is the grinding 
machine (Fig. 8). The cutting action is similar to that 
of the milling machine, but the forces remain almost 
constant and are very small. Even for the biggest machines 
they do not exceed 100 kilos. (220 lb.) at the wheel. In 
the equation N=C .P.v the force is a minimum and the 
speed a maximum, for example : 

P== 100 kilos. == 220 lb. 
= 35 m. per sec. = 100ft, per sec. 


eR 


75 

The motor is therefore very heavy and the dominating 
influence of the very high speed of 6000ft. per minute 
becomes apparent. The grinding machine is not strained 
by the forces, but it must resist vibration very sturdily. 
Its bed must therefore be extremely rigid; the bearings 
demand specially careful design and adequate lubrication 
must be provided to guard against heating. The limits for 
acceptance are of the finest degree. The motor for driving 
the emery wheel consumes 53 per cent. of the power, that 
for driving the work piece (v=15 m. per min. = 45ft. per 
min.) only 1-5 per cent. 

It is a mistake to suppose that if the production routine 
of the manufacturing shop has been carefully organised, 
and if first-class machine tools and cutting tools have been 
set up and alignment tests introduced, good results will 
automatically follow. High-quality production demands 
always strong leadership and continuous hard personal 
work. Where accuracy is essential in the final product it 
is much more easily and cheaply attained by working to 
definite standards of measurement. The interchange- 
ability of automobile parts based on standard tolerances is 
an example of this. 

The tendency of most buying departments is to buy on 
a price basis. Imagine the position of a salesman offering 
a good, soundly designed and constructed machine in 
competition with another which in general appearance 
and specification appears the same, but which, in fact, is 
perhaps half the price and worth less. Fixed standards of 
manufacture would enable a quick comparison to be made 
and the higher-priced machine justified by difference of 





quality. Some firms appear to have no idea what is 


meant by limits of accuracy and this makes standard 
limits of accuracy absolutely essential. The good makers 
would benefit because the inferior makers would either 
have to increase their price and work to a better standard 
or go out of business. One of the greatest reasons for the 
loss of export trade may be that there are insufficient 
manufacturers able to supply machines to the high 
standards of accuracy now required and able to issue a 
standardised system of tests and limits. 

The slight extra cost of instituting a simple and effective 
inspection system in the works will be more than offset 
by the saving in ultimate rectification. It will be found 
that by adhering to such tests very much better results 
will ultimately be obtained at lower cost. Moreover, by 
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FiG.78—Power Balance for Grinding Machine. 


introducing such tests, the manufacturer has a safeguard 
against fancy limits imposed by foreign inspectors. 

Tests and alignments are based on science. No industrial 
eoncern which fails to take advantage of the benefits of 
science can long continue to prosper. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

BOILER FITTINGS. 

No. 759-1937. This specification for valves, gauges, 
and similar fittings forms one of a series of specifications 
for land boiler installations. The materials and construc 
tion of all of the generally used types of valves, gauges, 
and other fittings are dealt with and certain general recom- 
mendations are included with regard to installation. 
Material requirements are specified for steel, cast iron, and 
bronze, and limits are laid down governing the use of the 
two last-named materials. It is specified that cast iron 
should not be used for :—({i) Superheated steam at boiler 
pressure; (ii) temperatures above 400 deg. Fah.; (iii) 
steam pressures exceeding 150 lb. per square inch (gauge) ; 
(iv) feed valves and scum valves directly attached to 
boilers for pressures above 150 Ib. per square inch (gauge) ; 
(v) blow-down fittings ; and similarly that bronze should 
not be used for superheated steam at boiler pressure or 
for temperatures above 425 deg. Fah. Comprehensive 
formule# are included for valve springs, together with a 
special specification for the material. 





VERTICAL MULTI-TUBULAR BOILERS. 

No. 761--1937. <A further specification in the series 
now in course of preparation for land boilers and boiler 
fittings, accessories, and piping has just been issued. This 
specification deals with cylindrical vertical multi-tubular 
boilers of the smoke-tube and water-tube types. In 
general form, it is similar to specifications previously 
issued for Lancashire and Cornish boilers (B.S.S. 537), 
multi-tubular horizontal dryback and waste-heat boilers 
(B.S.8. 609), and vertical cross-tube boilers (B.S.S. 665). 
The specification provides for construction and workman- 
ship, scantlings, inspection and testing, while separate 
material specifications are included, dealing with steel 
plates, rivets, and bars, tubes and uptakes. Very careful 
precautions have been included governing the construc- 
tion of fusion welded fire-boxes and uptakes. Further 
specifications in the projected series are in course of 
preparation for water-tube boilers, locomotive type 
boilers, and heating boilers, whilst other specifications 
are being prepared for mountings and piping installations. 
The price of specification No. 761 is 3s. 6d. (3s. 9d. post 
free 








Tue Late Mr. Hersert W. Witson.—We regret to 
have to record the death of Mr. Herbert William Wilson, 
which occurred on January 14th at Park Lodge, Wroxham, 
at the age of seventy. Mr. Wilson was the original designer 
of the *‘ Bull” electric motor. He served his engineering 
apprenticeship with E. R. and F. Turner, Ltd., of Ipswich, 
and after holding positions with firms in Kilmarnock and 
Norwich he joined Mr. Napier Prentice at Stowmarket. in 
1898, when “ Bull’ motors were first made. It was to 
Mr. Wilson’s initiative that the original development of 
the “ Bull” silent running motor was due. He foresaw 
the advantage of silent running at that early date, and a 
large number of the early *‘ Bull’ motors were used for 
organ blowing purposes. Mr. Wilson was at the same time 
responsible for the manufacture of the petrol gas lighting 
plant invented by the late Mr, William Willett, of * day- 





light saving ’’ fame. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Steel Prices, 


The reduction in the prices of Continental steel, 
which was announced last week, is of more than ordinary 
interest, since this is the first time that the Cartel quota- 
tions have been officially cut for over two years. The 
decision was made at a meeting in Paris, and the reduc- 
tions vary according to the product. The price of bars 
was cut by 15s. gold, of joists by 10s. gold, of thick, 
medium and universal plates by 20s. gold, and all gauges 
of galvanised sheets by 30s. paper. Although the announce- 
ment stated that these adjustments were in effect a sup- 
pression of the premiums which the Cartel had charged 
for early delivery, they were actually reductions in price, 
since the premiums were incorporated in the prices so long 
ago as last June. The Continental f.o.b. gold quotations 
are now for bars £5 5s. and for joists £4 17s. 6d., with 
variations for different countries. Plates are quoted at 
£6 2s. 6d. f.o.b. and sheets 24g. at £11 f.0.b., galvanised 
sheets being £15 10s. It remains to be seen whether these 
cuts will be sufficient to stimulate the interest of buyers 
in the export markets, many of whom not only resent the 
high prices which have been charged by the Cartel, but 
also the system of differentiating between the various 
countries. There is no doubt that the chief reason for the 
revision of prices was the slackness which had developed 
in the export markets and which was particularly felt by 
the French, Belgian, and Luxemburg works. At the 
same time, the recent American competition also influenced 
the Cartel in coming to its decision. For the past couple 
of months rebates upon the official Cartel prices have been 
given with some freedom, and in a number of cases these 
were greater than the present reductions. In view of this 
it seems possible that the buyers in export markets will 
wait until the effect upon business of the lower range of 
quotations can be estimated. The cut of 30s. in the price 
of black and galvanised sheets went further than the 
warket anticipated, but in the case of thin sheets rebates 
had been given amounting in some instances to over £3, 
so that the present reduction looks small by comparison. 
The British makers of sheets also reduced their home and 
export prices for black and galvanised sheets by 20s., 
although for those markets for which special quotations 
have ruled no change has been made. The British pricé 
for the home market of £18 10s. now compares with 
£16 15s. for general export, and for black sheets £15 15s. 
for the home trade, against £14 f.o.b. for export. 


Pig Iron. 

The situation in the pig iron market seems to 
be gradually becoming more favourable to consumers, 
and the difficulties which hampered trading during prac- 
tically the whole of 1937 appear to be rapidly disappearing. 
The increase in the production of foundry iron is largely 
responsible, but there has been some curtailment in the 
demand from a few sections of the consuming trades. 
lt is claimed, however, that this is a seasonal feature 
of the market, and that during the next few weeks the 
requirements of such industries as, for instance, the light 
castings foundries, are likely to expand. In the Cleveland 
district consumers are well covered and are not so 
anxious regarding their supplies as they were only a 
few weeks ago. Although new business in Continental 
iron has been stopped by the British makers’ rebate 
scheme, deliveries are being made against old contracts 
and considerable quantities of Midland irons also are 
finding their way into the district. During the period 
of scarcity when it was almost impossible to obtain 
reasonable delivery of Cleveland foundry. consumers on 
the North-East Coast turned to the Midland makers, 
and now that the production of Cleveland is on a sufficient 
scale to enable the makers to give deliveries against old 
contracts, some consumers are not anxious to take the 
iron on the grounds that they have had to obtain supplies 
from outside the district. In the Midlands the production 
of foundry iron is sufficient to meet all consumers’ require- 
ments, although there is still some shortage of special 
irons used by engineers. Little new business has been 
transacted this year, and there is reluctance on the part 
of consumers to buy forward. A notable change in the 
position is that there are now stocks of foundry iron in 
the hands of both producers and consumers. In Scotland 
the amount of new business done is limited as users are 
well covered. In fact, some of the light castings foundries 
are finding it difficult to take all the iron which is being 
offered them against contracts. Business in the hematite 
market has been moderately active and recently some of 
the principal users have bought for delivery up to the 
end of June. The export demand is not so strong as a 
month or two ago, and the producers are inclined to press 
for more overseas orders. The price of £7 7s. 6d. f.o.b. 
for No. 1 quality has been shaded lately by merchants 
on attractive business. The situation in the basic pig 
iron market is rather troublesome to some steel makers, 
as supplies continue to arrive in greater quantity than is 
altogether convenient. For the time being the market 
has a distinctly congested appearance, but there seems 
little doubt that it is only a matter of time before the 
position is relieved. ‘ 


The North-East Coast and Yorkshire. 


Although all departments of the steel works 
on the North-East Coast are fully employed there is a 
dearth of new business. Generally consumers are not 
anxious to buy for delivery many months ahead as they 
are not altogether satisfied that business conditions will 
remain “set fair.’ This attitude has been supported 
to some extent by the reductions in the Continental 
steel export prices last week, although these changes do 
not apply to the British market. There seems, however, 
little reason to suppose that the position will deteriorate 
to any extent for a long time to come. It is true that the 
steel works are overtaking their arrears of orders, but 
even so, sufficient new business is coming forward to ensure 
a continuance of a high rate of operations for several 





months. It is significant, for instance, that the system of 
rationing consumers on the basis of their 1936 purchases 
is still in force, although many users would be glad to 
obtain much Jarger supplies. The constructional engineers, 
in particular, continue to press for delivery of joists and 
sections against old contracts, although they are not 
inclined to give out much forward business. Any parcels 
which become available for prompt despatch from the 
works are eagerly snapped up. The position on the plate 
market is more stringent than in other departments, and 
buyers have to wait anything from four to seven months 
for delivery. This, it is said, is largely due to the require- 
ments of the national defence programme. Large quan- 
tities of steel continue to be sold to the shipyards and 
recently there has been a spurt in the orders for new 
vessels which have been distributed amongst shipbuilders 
on this coast, and these will provide an outlet for con- 
siderable quantities of plates and sections. Weakness 
still characterises the demand for sheets and the market 
is not altogether surprised that the export quotation 
was dropped 20s. last week by the British makers and 
30s. by the Continental works. This puts the British 
export price well below the quotation for the home 
market. The Yorkshire steel industry continues to be 
actively employed, particularly in the production of 
special products, such as stainless steel, A.I.D. steel, and 
some descriptions of tool steel which are largely manufac- 
tured in Sheffield. The works making basic steel billets 
are still behind with deliveries against contracts. New 
business is reaching this department on a good scale, and 
the works are operating at capacity. 


The Midlands and South Wales. 


Whilst some impression has been made lately 
upon the arrears of deliveries against old contracts, the 
position is by no means easy, and consumers continue to 
complain of the long period they have to wait for steel. 
This is particularly so in the case of joists and angles, and 
all material used by the constructional engineering trades. 
Buyers for the time being are less interested in placing new 
business than in obtaining overdue deliveries, and this 
gives the market a quiet appearance. Lately more inquiry 
has been noticeable for delivery over the first half of the 
year, but for the most part neither makers nor users are 
anxious to commit themselves far forward. It is idle to 
deny that uncertainty is felt amongst buyers as to the 
course of trade within the next few months, in spite of the 
fact that indications for the time being point to a con- 
tinuance of the strong demand. It is probably a phase 
that will pass, and is no doubt due to a great extent to the 
change from extremely stringent to rather easier conditions 
in some departments. All the works in this district, how- 
ever, are so well provided with orders that they are quite 
content to concentrate upon getting rid of some of the 
accumulations on ther books. The sheet trade fails to 
show any signs of recovery. The home demand remains 
fairly steady, but export business is very quiet, and it 
remains to be seen if the cut of 20s. by the British makers 
will be sufficient to bring out fresh buying. The slackness 
in this department has enabled the works producing billets 
and sheet bars to devote a greater part of their resources 
to the production of billets, with the result that the 
re-rolling industry has materially benefited. Little is 
heard now of a shortage of raw materials, and most of the 
makers of small bars and strip are running their plant at 
capacity. The increase in the output of strip has enabled 
some of the works to reduce the time required for delivery 
to from five to six weeks. The collieries continue to buy 
steel supplies on a good scale, and are finding it difficult to 
obtain some descriptions, notably heavy arches. In South 
Wales the condition of the market has deteriorated. 
and although the tin-plate works are holding their quota- 
tions at 22s. 6d. to 23s. f.o.b., the amount of new business 
has been disappointing. Specifications also are not coming 
forward with the regularity of a week or two ago. On the 
other hand, there is a strong demand for heavy finished 
steel, although for the time being the interest of the market 
is largely concerned with securing parcels for near delivery. 


Current Business. 


An order for forty-four express engines has 
been taken by the North British Locomotive Company, 
Ltd., Springburn, Glasgow. The value of the contract 
is estimated at £500,000. Plans have been passed by the 
Sheffield City Council for a new furnace shop at the 
Hereford-street works of W. A. Tyzack and Co., Ltd., 
steel scythe and file makers, and for an engineering shop 
at the Carlisle Works, Darnall-road, of Kayser, Ellison 
and Co., Ltd., steelmakers. The Basic Industries Equip- 
ment Company, Ltd., London, specialists in steel works 
plant, 58, Victoria-street, S.W.1, has been acquired by the 
Wellman Smith Owen Corporation, Ltd., iron and steel 
works engineers, of Victoria Station House, S.W.]. It is 
intended to reopen the Flushamea lead mine, near New- 
biggin, Teesside, for the working of barytes and fluorspar, 
as well as lead. The Neath Steel Sheet and Galvanising 
Company, Ltd., has restarted four mills after a month’s 
idleness. The Great Western Railway Company has given 
an order to Dorman, Long and Co., Ltd., Middlesbrough, 
for the supply and erection of steelwork for transit sheds 
and warehouses at Paddington. Owing to the increased 
output from the Michael Colliery at East Wemyss, the 
wagon-repairing shops of the Wemyss Coal Company, Ltd. 
are to be extended. Main and auxiliary machinery for 
H.M.S. ‘“ Trinidad,” now being built for the Admiralty 
at Devonport, has been ordered from R. and W. Hawthorn, 
Leslie and Co., Ltd., Newcastle-on-Tyne. An order for 
what is believed to be the largest horizontal forging 
machine every built in Great Britain has been secured by 
the Coventry Machine Tool Works, Ltd. The General 
Electric Company, Ltd., and Babcock and Wilcox, Ltd., 
have secured contracts worth £830,000 for the new power 
station at Johannesburg. The boilers will be made at the 
Renfrew Works of Babcock and Wilcox, Ltd., and the 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next. page. 





Export quotations are 


turbo-alternators built “at Witton, Birmingham, and 
Erith, Kent. The Department of Overseas Trade 
announces that the following are open for tender :—Bris- 
bane City Electric Light Company, Ltd.: Two condenser 
tube plates, two condenser sagging plates, 5600 condenser 
tubes and 11,200 screwed glands (Brisbane, February 
28th). Egyptian Ministry of Public Works: Supply and 
delivery of a 20 H.P. multi-cylinder vertical four-cycle 

trol-paraffin engine, complete with reversing gear, stern 
tube, thrust blocks, stern shaft, and propeller for a motor 
boat (Cairo, February 15th). Port Elizabeth Municipality : 
Supply and delivery of one 9600-gallon pressed steel plate 
storage water tank (Port Elizabeth, March 10th). 
Argentine Sanitation Works Department: Electric deep 
well pumps in Buenos Aires (Buenos Aires, February 14th). 
Johannesburg, Union Tender and Supplies Board : Supply 
and delivery of 100 tubular steel ladders (Pretoria, 
March 3rd). Cape Town Municipality: Stone drying, 
mixing and handling plant, including all necessary acces- 
sories and steel-framed sheds (Cape Town, March 28th). 


Copper and Tin. 


Trading in the electrolytic copper market has 
been rather lethargic, although at times some important 
transactions have been reported. In the United States 
dull business conditions in the copper market have resulted 
in the primary producers reducing their price to 10.50 c., 
after raising it to about 11 c., and the customs smelters 
have made a cut to 10.25. The interest which American 
consumers showed for a few days in the middle of January 
appears to have passed, and the market has again 
relapsed into the condition of lethargy which of late 
has been its chief characteristic. For the time being 
buying seems to be largely confined to purchases by 
jovernments for armament purposes, and, as usual, sales 
to Japan and Russia have been a prominent feature of the 
market. Italy has bought a certain amount, but has failed 
to take the quantities expected. The demand in Great 
Britain remains at a high level, although buying has been 
chiefly limited to small parcels. The depressing American 
statistics for December which were published last week 
have had a considerable adverse influence upon the 
market. On the other hand, it is suggested that they 
scarcely show the real position, since it is obvious that a 
figure of about 18,000 short tons cannot represent the whole 
of the American consumption during December. It is 
thus indicated that the American consumers have been 
living largely upon their stocks, and that in all probability 
the time when these must be replenished has been brought 
appreciably nearer. In the London standard market 
speculative activity has been irregular, and copper pur- 
chased by Continental interests, presumably as a hedge 
against currency depreciation, appears now to have 
been resold... Although a fair amount of activity has 
developed in the tin market at times, price movements 
have been rather narrow. A certain amount of selling in 
this market of late has been attributed to smelters hedging 
against unsold metal. The demand from consumers has 
been quiet but steady, although American buying has 
been less than the normal and the Continent has taken 
very little metal. A disappointing feature of the market 
has been the failure of the American tin-plate trade to 
resume active buying, and for the time being the export 
demand for tin-plates is distinctly poor. It is expected 
that the statistics for January will again show a sub- 
stantial increase in the visible supply compared with the 
December total. 


Lead and Spelter. 


A more optimistic spirit has ruled in the lead 
market than in any other of the non-ferrous metal depart- 
ments. The decline which took place last week was largely 
due to the sympathetic influence exercised by the fall in 
other markets. A turn in sentiment which made itself 
felt early in the week was particularly noticeable in lead, 
which was further cheered by the improvement in the 
building figures. The general consumptive demand 
appears to be broadening, as is usually the case at this 
time of the year, and although the deliveries of lead pipes 
and sheets for December were distinctly poor, it is probable 
that they will show an improvement this month. In 
America the market remains steady, but the active buying 
in evidence in the early days of January seems to have 
completely subsided. Although no special feature has 
developed for some weeks past the tone of the market 
remains healthy, and the consuming trades appear to be 
well provided with orders. Their requirements of lead 
therefore during the next few months should be upon a 
substantial scale.... Prices in the spelter market have 
shown a tendency to recede, although there has been no 
change in the position of the metal. Sentiment, however, 
has not been cheerful, and consumers generally have 
adopted rather a reserved attitude. Against this, how- 
ever, the holders of the metal have shown no marked 
inclination to unload their holdings; but in the absence 
of any buying pressure prices have slipped back. Fair 
quantities of Continental spelter have arrived in this 
country, and more is expected early next month. The 
poor condition of the galvanised sheet trade has naturally 
been reflected in a lessened demand for spelter from that 
industry, but other consuming branches are understood 
to be in a more satisfactory position, and it is anticipated 
that the industrial request will improve from its present 
low levels. At current prices spelter is the cheapest of 
the non-ferrous metals, and it is not unlikely that if an 
upward movement commences speculators will turn their 
attention to this market. Little relief has been experi- 
enced from the stringency in supplies of high-grade spelter, 
and there is a considerable difference between the prompt 
and forward prices, up to 35s. premium being required at 
times for prompt delivery. It would seem that the 
demand for high grade spelter is growing at the expense 
of ordinary brands, and this may lead to an increase in 
its production. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
from associated British Steelmakers. 


PIG IRON. 


Home. 


Export. 


Foundry home prices except for Scotland less rebate of 5 '— 


(Did Teesside Area.) 


N.E. Coast— £ s. d. £ s. d. 
Hematite Mixed Nos. ... 6 12 6 
Se eee eae @ 7°76 
Cleveland— 
No.1... 511 6 62.6 
No. 3 G.M.B... 5 9 0 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic 5 0:0 
MIDLANDS— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry... 5 11 0... 
” » Forge Bi O@rMewsuk 
Basic 5 0 Oto £5 5 0 
Northampton 
Foundry No. 3 - a: 
Forge. 5 5 6 
Derbyshire— 
No. 3 Foundry S11 0 
Forge 5 8° 0 
ScorTLanD- 
Hematite, f.0.t. furnaces 6 13 0 
No. 1 Foundry, ditto . 6 U 6 - 
No. 3 Foundry, ditto 518 0 - 
Basic, d/d gpg 
N.W. Coast— { 613 0d ,d Glasgow 
Hematite Mixed Nos. =| 618 6 ,, Sheffield 
7 4 6 Birmingham 
MANUFACTURED IRON. 
Home Export. 
Lancs anp YorRKS £s.d S: ed: 
Crown Bars Is & 0 
Best Bars 1315 0 
MipLanDs— 
Crown Bars os BiB. ® 
aes Bars (Staffs) RE BB O 
‘o. 3 Quality > FF 2S- € 
=, 4 Quality 2°? "Ss 
ScoTLanp— 
Crown Bars 13 5 0 13 5 O 
Best.. 1315 0 1315 O 
N.E. Coast— 
Crown Bars i3 5 0 13.5 0 
Best Bars : 13 15 0 13 15 0 
Double Best Bars te Be 14 5 0 
NorTHERN IRELAND AND FREE StatE— 
Crown Bars, f.o.qg.... ... 13 17 6 
STEEL. 
*Home +Export. 
LONDON AND THE SouTH— £ s. d. i —. tas 
Angles ll 3 0 10 12 6 
Tees... 12 3 0 11 12 6 
Joists ll 3 @. 10 12 6 
Channels.. um. Ss @: 10 17 6 
Rounds, 3in. and up 12 3 OU. 1112 6 
under 3in. 12 0 6*. 11 15 O 
Flats, under 5in. . 12 0 6%. 1115 0 
Plates, jin. (basis) 113 0. lt 0 90 
<n 11 18 0 11 5 90 
be fin. . 12°13" . 11 10 0 
am fein. ... 2.2 §.. 11 15 0 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 O 
Boiler Plates, #in.... 12.3 0. 12 2 0 
Nortu-East Coast— S's. @. re 
Angles 1l 0 6 10 12 6 
Tees... 12 0 6 1110 0 
Joists t= OT 10 12 6 
Channels. . cry Ae Bf. « 10 17 6 
Rounds, 3in.andup ...12 0 6. 11 12 6 
“ under 3in. 11 18 OF. 1115 0 
Plates, fin. (basis) ll 8 0 ll 0 0 
SPR. 1113 0 11 5 0 
Ms fin. 1118 0 1110 0 
6k SB is 3.8 1115 0 
Un. fin. to and rie 
6 lb. per sq. ft. (8-G.)... 12 10 0 .. 210 0 
Boiler Plates, fin. , SMO: O.-. i2 2 0 
MIDLANDS, AND LEEDS aND DIstTRICcT-- 
£ s. d. oa. 
Angles Zt 2S. 10 12 6 
Tees... 12 0 6. 1112 6 
Joists se By Mis 10 12 6 
Channels... LL 6 #6. 10 17 6 
Rounds, 3in.andup ... 12 0 6. 11 12 6 
under 3in. 11 18 OF. 1115 0 
Flats, 5in. and under 11 18 0* 1115 O 
Plates, jin. (basis) 1110 6 ll 0 0 
*» fein. . 1115 6 ll 5 0 
ve tin. ... 12 0 6 1110 0 
er ae 12 5 6 11 15 0 
fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 i210 0 
Boiler Plates, jin. 12 0 6 12 2 6 





STEEL (continued). 


*Home. +Export. 
GLasGow aNp Disrrict- oe ee £ 3s. d, 
Angles ll 0 6 10 12 6 
Tees.. te ee ee 1112 6 
Joists lL 0 6.. 10 12 6 
Channels... oi). 3 6 17 6 
Rounds, 3in. and up ll 0 6. 11 12 6 
under 3in. 11 18 O*.. 11 15 0 
Flats, 5in. and under 11 18 0*. 1115 0 
Plates, fin. (basis) . «2 ll O 0 
ea 11 13 0 i 6.8 
“Ses 118 O.. 11 10 0 
fein... - o378R ey Baad 1115 0 

Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0 12 10 0 
Boiler Plates, jin. 1118 0 2 2 6 
SourH Wates AREA ter Ss, a. 
Angles 41.,.9 +6... 1012 6 
Tees... 12 0 6. 1112 6 
Joists lh 0 6... 10 12 6 
Channels.. 1h 5 6... 1017 6 
Rounds, 3in. and up 12 0 6 1112 6 
< under 3in. 11 18 0*. 1115 0 
Flats, 5in. and under 11 18 0o* 1115 0 
Plates, j}in. (basis) 11 10 6 11 O 0 
fin. 1115 6 ll 5 6 
” jin. 12 0 6 11 lo 0 
— ow 82 15.6 1116 0 

Un. xin. to and ra 
6 Ib. per sq. ft. (8-G)... 12 10 0 .. i2 2 6 
IRELAND—¥.0.Q. BELFAST. Rest oF IRELAND 
S is..4, a a 
Angles 1l 56 6. ll 8 0 
Tees... 12 6 6. 12 8 O 
Joists ll 5 6 1115 6 
Channels... 11 10 6 1113 0 
Rounds, 3in. and up 12 5 6 12 8 0 
mr under 3in.* 10 16 0. 10 16 0 
Plates, jin. (basis) 11 13 OO. 1115 6 
» fein. ... ict hi SB 20) 12 0 6 
qin. . 12 3 0. 12 5 6 
fin. . . 1210 0 12 10 0 
Un. in. to in. inel. 12 3 0 12 5 6 


* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £8 da. £ ta. dk 
11-G. to 12-G., d/d 14415 0. f.o.b. 13.10 0 
13-G., d/d 15 2 6 f.o.b. 1310 0 
14-G. to 20-G., d/d 15 10 0 f.o.b. 13 15 0 
21-G. to 24-G., d/d 1515 0 .o.b. 14 0 0 
25-G. and 26-G.,dd ... 1610 0. .f.o0.b. 1415 0 


South Africa, 24-G., Basis £15 0s., plus 3° on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.- 
Home. a ee 


4-ton lots and up . 1s 10 O 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export: India, £19 15s. c. its South Aitien; £17 15s. f.0.b., 
plus 3 p.c. invoice value; Rhodesia, £18 5s. f.o.b.; 
Irish Free State, £18 10s. f.o.q.; General, £16 15s. f.o.b. 
24-G Basis for all Gauges. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. 6. 
Soft (up to 0-25% C.), untested. ae 
Se » rei 8 7 6 

Basic (0-33% to 0-41% C.) ‘ 812 6 

so Medium (0-42 to 0: 60% C.) 9 2 6 

» Hard (0-61% to 0-85% C.) 912 6 

ra »  (0-86% to 0-99% C.) 10 2 6 

» (over 0-99% C.) 10 12 6 

Rails, Heavy, 500-ton lote, f.o.t. 10 2 6 

» Light, f.o.t.. Ye. St woof cacti? Sich 


FERRO ALLOYS. 


..6/14 per Ib. (nominal) 
. 6/- per Ib. (nominal) 


Tungsten Metal Powder 
Ferro Tungsten 


Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 

yy ow 6 p.c. to 8 p.c. . £24 0 0 7/6 

Pa ” 8 p.c. to 10 p.c. £24 0 0 7/6 

= at Max. 2 p.c. carbon £36 0 0 1l/- 

- ~ » Ilp.c.carbon .. £38 5 0 11/- 

= a » 9-50p.c.carbon £41 0 0 12/ 

o » ¢arbon-free ... 1/-perlb. 
Metallic Gisomben d 2/5 per lb. 


£18 15 0 home 
£12 0 Oscale 5/- p.u. 


Ferro Manganese (loose), 76 p.c. 
» Silicon, 45 p.c. to 50 p.c. 


ve oo Spe: . £17 0 Oseale 6/- p.u. 

» Vanadium ; 14/- per Ib. 

» Molybdenum . 4/9 per lb.; 5/— forward 
Titanium (carbon-free ) 9d. per Ib. 


£185 to £190 per ton. 
. 8/6 to 8/9 per Ib. 


Nickel (per ton) 
Cobalt Fs 





* Joists, Sections _ Plates ‘are setae toa rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets ; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, January 26th.) 


CorPrer— 

Cash £40 3 Ytof40 5 0 
Three months £40 7 6to £40 10 0 
Electrolytic £44 0 Oto £45 0 0 
Best Selected Ingots, d/d Bir- 

mingham £44 15 O 
Sheets, Hot Rolled £75 0 O 
Home. Export. 
‘Tubes, Solid Drawn (basis) 12}d. 124d. 
»  Brazed (basis) 124d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 10 0 
Home. Export. 
‘Tubes, Solid Drawn, 2/1 Alloy 1)4d. 1} jd. 
Brazed.. 134d. 134d. 
TIN 
Cash ... £181 0 Oto £181 10 v 
Three Months £182 0 Oto £182 5 0 
SPELTER— 
Cash £14 13 Yto £14 15 0 
Three Months £14 18 9to £15 6 © 
Leap— 
Cash . £15 13 9to £15 15 0 
Three Months £15 16 Sto £1517 6 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 21/ 
Hamilton Ell 23/- 
Splints 25/- 

AYRSHIRE— 
(f.0.b. Ports)—Steain 20) 
FIresHIRE-— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. 20/- 
Unscreened Navigation 20/- to 21/ 
Loraians— 
(f.0.b. Leith)—Hartley Prime. 20/- 
Secondary Steam .. 19/ 
ENGLAND. 
Sourn Yor«surme, Hvuti-— 
B.S.Y. Hards.. 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20/- 
» Second... 18/6 to 19/- 
» Best Small 18/6 to 19/- 
Unscreened 18/- to 19/- 
DurHAmM— 
Best Gas... 22/ 
Foundry Coke 38/- to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch 28/— to 29/6 
South Yorkshire 25/6 to 27/6 
Seconds ... . 22/-to 24/- - 
CaRpIvF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- 
Best Seconds ... re 25 /- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/- to 19/6 
Cargo Smalls .. 18/— to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel ... 26 /-- 
Swansza— 
Anthracite Coals : 
Best Large... , 38/— to 41/- 
Machine-mado Cobbies 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 36/7 
Peas ies ’ 26/— to 29/6 
Rubbly Culm... 15/- to 16/- 
Steam Coals : 
Large Ordinary 20/- to 25/-. 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oi! (0-950 gravity) 33d. 
Diesel Oil 4$d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Year’s Foreign Trade. 


THE balance of foreign trade exchanges, as 
shown by the returns for the past year, are being closely 
examined in the light of the country’s economic crisis 
and monetary devaluations. The figures are not reassuring 
and, in the present state of things, there may be a tendency 
to exaggerate thei: consequences. As the total value of 
imports during the year was 42,315 million francs and 
of exports 23,935 millions, there was a deficit of 18 380 
millions, or nearly twice as much as in 1936. The volume 
of imports during 1937 was 57,388,391 tons, an increase 
of 9,428,111 tons on the previous year, while exports 
totalled 30,368,459 tons, an increase of 1,411,269 tons. 
These figures represent an increase of a little less than 
20 per cent. of import tonnage and of 66 per cent. in 
value. The tonnage of exports rose by barely 5 per cent. 
and the value by 54 per cent, The franc underwent two 
devaluations from 75 to 125 to the pound during the first 
3ix months, and then, on leaving the gold standard, it 
fluctuated to about 149 francs, so that as there were 
increases in the tonnage of imports and exports of raw 
materials and manufactured goods the situation would 
not be so unfavourable as is represented if the temporary 
benefits accruing from monetary devaluations were not 
immediately nullified by an inflation of home prices and 
by a lessened production and higher manufacturing costs 
arising out of the labour and social reforms. The country 
is particularly concerned over the increasing imports, 
which, in December last, reached a higher total than 
in any preceding month, and it is declared that the deficit 
is no longer made good by invisible exports. The quantity 
of coal imported into the country was more than double 
that for 1936. While the great bulk of imports and exports 
is of raw material, the value of manufactured goods 
exported is still about double those of imports, although 
these latter have shown a little more progression, and the 
alleged necessity for reducing imports is the main argument 
put forward in support of the contention that the country’s 
financial and economic stability can only be saved by a 
greatly inereased production. Even those authorities 
who are most favourable to an expanding foreign trade 
by means of reciprocal exchanges admit that the com- 
plications resulting from the new social system will not 
allow of the country’s continuing to spend so much abroad 
on goods and materials that can be produced at home. 
There is no question of reverting to a policy of industrial 
self-sufficiency, but it is clear that a good deal of adjust- 
ment will be necessary before the country can embark 
upon a definite programme of foreign trade expansion. 


The Ingenieurs Civils. 

The President of the Société des Ingénieurs Civils 
for the present year, in succession to the retiring President, 
Monsieur André Garnier, is Monsieur Albert Caquot, 
whose career has been distinguished by many notable 
achievements, such as the novel method employed for 
floating out and sinking the caissons under difficult 
conditions for the port of call at Le Verdon at the mouth 
of the Gironde, and the designing of the construction dock 
at Saint-Nazaire for the building of 35,000-ton battle- 
ships, which Monsieur Garnier declared had introduced 
a new technique in naval construction. At the time of 
the formation of the French Air Ministry in 1928, Monsieur 
Caquot was appointed the first General Director of Aero- 
nautics, which post he held until 1934. He has contributed 
in no small measure to progress in civil engineering by his 
bold and original approach to problems which he carried 
through with entire success. In his Presidential Address, 
Monsieur Caquot dealt with matters that are uppermost 
in the minds of all engineers. How can industry be carried 
on profitably under present conditions when wages, 
taxation, social, and other charges leave little or no 
return on capital? And how can industry be developed 
without capital which will only be invested where profits 
are to be made? Monsieur Caquot explained how manu- 
facturers stood by showing how wages, taxes, and charges 
were distributed and declared that, like the sick man 
who must keep to his room, French industry may find it 
necessary to live in a closed circuit until something is 
done to restore its vitality. This must be done quickly, 
for industrial prosperity depends on foreign trade, and 
the longer it is obliged to wait the greater will be the 
ground to be recovered. The country that created the 
motor car industry has fallen to the fourth rank in pro- 
duction, and the iron and steel industry, which had no 
superior after the war, has dropped behind that of Great 
Britain and Germany. Although it was not mentioned 
by Monsieur Caquot, the great difficulty in the way of 
industrial recovery is the impossibility of manufacturers 
raising prices to compensate for the higher wages and 
charges when the Socialist calculations are completely 
upset by a decline in the country’s purchasing power. 
Wholesale prices have for the most part weakened because 
of that decline, and it is asked what purpose will be served 
by increasing production unless lower manufacturing 
costs allow of prices being brought down to within the 
limit of the country’s purchasing power by leaving some 
return on capital. 


Black Labour. 


The term “ black labour ’’ has been introduced 
into the vocabulaory of the artisan class since the five 
days’ working week liberated men for a whole day a week 
and enabled a large section of them to earn money by 
working on their own account. The law prohibits men 
from doing paid work for more than forty hours a week, 
or during the paid holidays, but as there was no means 
of enforcing the law a new phase of competition arose 
with artisan producers, who insisted on the Government 
providing sanctions for infractions of the law. At artisan 
congresses there have been strong protests against this 
“black labour,” which small makers regard as a serious 
menace to their interests. A decree has now been signed, 
but not yet published, which aims at protecting artisans 
from this form of competition. It is not easy to see how 
legal sanctions can prevent workers from earning money 
in their time when it is usually difficult to prove 
that they are contravening the law. 
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complete Specification. 
INTERNAL COMBUSTION ENGINES. 
476,647. June 12th, 1936.—Enoimnes Havine PARALLEL 


CranksHarts, W. P. Elayo Ricart, Avenida del 14 de 
Abril, No. 379, Barcelona, Spain. 
This engine is intended for aeroplane service, and has two 
groups of independent cylinders, each with its own crankshaft 
and drives two propellers, but the propellers are co-axial. 








N°476647 


G | 





L 


Part of the two engine crankshafts is indicated at A and B, 
and each may serve several cylinders. The shaft A has a 
pinion C which drives the gear wheel D on the hollow shaft E 
that carries one of the propellers in the hub F. The crankshaft 
B similarly drives the propeller G through the gearing H and 
internal shaft J. The propellers may turn together or in opposite 
directions.— December 13th, 1937. 





ELECTRICAL APPLIANCES. 


476,567. June 4th, 1936.—ULTra SHortT Wave MAGNETRON 
ARRANGEMENTS, Julius Pintsch Aktiengesellschaft, Andreas- 
strasse 71/73, Berlin, 0.27, Germany. 

This invention relates to an arrangement for exciting ultra- 
short wave oscillations on the magnetron principle, with, in 
particular, a cylindrical tube and the requisite auxiliary magnetic 
field in the direction of the axis of the tube. A magnetic field 
coil concentrically surrounding the tube or valve can be used 
for producing the auxiliary 
magnetic field, but the use of 
an electromagnet introduces a 
series of drawbacks, particularly 
as regards the great power con- 
sumption, the heat development, 
and the low constancy of the 
field strength owing to heating 
up of the coil. Experiments 
have shown, however, that it is 
possible successfully to use per- 
ce manent gnets in tio: 

: with such tubes for setting up 
the auxiliary magnetic field. 
: ' The figures show an electronic 
tube A in which the electrode 
SN: : system is situated co-axially in- 

! side the cylindrical tube or valve 

: and the anode segments are 

Aas ees rolonged to form a resonator of 

length )/2. A lead-in system 

B for the current and potential 

supply to the cathode, control 

electrode, &c., is adjoined to 
the lower end of this tube, 
and a concentric high-frequency 
lead C is adjoined to the other 
end, and is continued as an aerial 

D or as a counterweight to the 

aerial in the form of a plate E 

perpendicular to the axis of the 

tube. The tubular magnet F 

which is magnetised in the 

axial direction, closely surrounds 
the tube A, and is of a length practically the same as that of the 
tube, and serves for the production of the auxiliary magnetic 

field. The upper end is given, for example, a North Pole N 

and the lower end a South Pole 8. The course of the lines of 

force inside the tubular auxiliary magnet is indicated by the 
dotted lines. Since the electrode system comprising the cathode 

G and the split anode H is prrangydt along the axis in the central 

rtion of the tube, a sufficiently homogeneous magnetic field 

is set up at this part.—December 6th, 1937. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


476,645. June 12th, 1936.—Hypravunic Presses, J. Shaw 
and Sons (Salford), Ltd., Wellington-street, Salford, and 

J. B. Shaw. 
This is a press for the production of moulded articles from 
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powdered materials in the production of which it is 
that the pressure should not exceed a predetermined amount in 
any circumstances. The press is operated by the swivelling 





hydraulic ram A acting on the bell crank toggle linkage B. 

@ mould on the table C is fed with powder from the hopper D 
by the sliding member E, which is worked by the motor F. 

¢ bottom of the mould is supported by the ejector G and its 
double-acting ram H. This ram is seated on the big, but shallow, 
hydraulic ram J, which is supplied under a constant pressure 
from an accumulator loaded by air pressure. The ram J conse- 
quently ensures that the mould will not be overloaded by the 
press.—December 13th, 1937. 


476,201. October 20th, 1936.—THez Form or TrrtH FoR 
Saws, R. A. Balfour, and F. H. Hale, Capital Steel Works, 
Wicker, Sheffield, 3. 

This invention relates to the form and construction of teeth 
for saws of almost any type, and has as its object the provision 
of teeth which are progressively strengthened t ds that end 
of the blade at which the cutting stroke commences. A saw 
or saw blade is provided having teeth progressively reduced 
in depth, and having the included angle comprising the cutting 
portion of the teeth progressively increased towards the end 
of the blade at which the cutting stroke starts. Also the teeth 
are progressively reduced in depth towards that end of the 
blade at which the cutting stroke commences, the reduction 
being obtained by reducing the length of the leading side or 
face of the tooth. Two important results are obtained with 
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such a saw. The reduction in tooth depth, with consequent 
reduction in tooth size, has the effect of permitting the saw to 
start its stroke with much less shock than if the forward teeth 
were norma! full size. This result is obtained by reason of the 
fact that the shorter teeth do not “‘ dig in ” to the work so much 
as larger teeth would at the commencement of the working 
stroke of the saw when the rate of movement is slow. i 
result is assisted by the fact that since the included angle is 
greater in the small teeth than in the larger, by reason of the 
shorter leading tooth face, the cutting effect will be reduced 
and easier movement of the saw is obtained. The second 
result obtained is that since the force of impact on each tooth 
at the commencement of the stroke is reduced, there is less 
risk of fracture, so that the life of the teeth and consequently 
of the saw or saw blade is prolonged. Two alternative designs 
of tooth are illustrated.—December 3rd, 1937. 


BUILDING. 


476,304. June 3rd, 1936.—Movtprxe Hottow Bricks, E. A. 
Benton, Wincanton, Brook-lane, Ferring, Sussex. 

This device is intended for moulding perforated bricks oi 
cement or other materials, such as those used for ventilating 
purposes, and it is claimed that by its use bricks with well- 
defined edges and corners are obtained. The brick is moulded 
in a box A, which has a fixed bottom B with tapered cores C 
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to form the perforations. Lying on the top of the fixed bottom 
there is a false bottom D, which is formed to fit the cores and 
the box snugly. A heavy top plate E, which also fits well, is placed 
on the top to compress the brick. When the brick is set the box 
is placed on a stand, and the uprights F F, passing through 
the slots G G, strip the false bottom and brick out of the mould. 
—Decemberrd 3, 1937. 


MISCELLANEOUS. 


476,602. June 8th, 1036.—GLass tro Meta. Joints, The 
General Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2, R. L. Breadner and E. J. Guttridge, 
Research Laboratories of the General Electric Company, 
Ltd., Wembley, Middlesex. 

This invention relates to joints between glass and metals, 
more particularly copper, whick are attacked by mercury 
vapour. If a glass to copper edge seal is made in the ordinary 
way, and the envelope of which it forms part contains mercury, 
the seal is apt to fail ultimately by attack of the mercury on 
the copper. This defect of glass-copper seais can, of course, 
be prevented by using nickel-iron, or other metal not attacked 
by mercury, in place of copper. The object of the invention is 
to remove the defect in another way, which does not involve 
the abandonment of copper as the main part of the metal 
body sealed to the glass. The inventors have found that it 
can be removed by plating the copper with nickel and joining 
the glass directly to the nickel-plated surface. The nickel, of 
course, protects the copper against the mercury vapour. This 
discovery is surprising, for it has often been suggested that it 
is impossible to seal glass directly to nickel. The secret of 
success appears to lie in conducting the sealing operation so 
that the nickel is oxidised to the right degree before the molten 
glass covers it. A copper cup of, say, 50 mm. in diameter and 
60 mm. deep has to be sealed at its edge to a glass tube. The 
copper cup is coated internally with nickel, so that the nickel 
layer is about 0-025 mm. thick and thinner at the edge than 
elsewhere. In order to achieve this distribution of thickness 
the cup may be filled to just below the edge with plating solu- 
tion and a nickel anode inserted centrally. The plating current 
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may be about 0-35 A. If the cup were immersed wholly in the 

solution, the plating would tend to be thicker at the rim than 

elsewhere, as is well known. The glass tube is now sealed in a 

flame to the interior surface of the rim, where it is plated with 

nickel, in substantially the same way as would be used if the 
glass were being sealed to borated copper according to the well- 
known technique. Before the glass is hot enough to adhere to 
the nickel, the nickel is superficially oxidised. Success depends 
largely on obtaining the right thickness of oxide. Fortunately, 
it turns out that if the ordinary procedure is used, the thickness 
of the oxide is actually within the required limits. The whole 
of the nickel plating will be somewhat oxidised during the 
sealing in. The part not covered by the glass may be cleaned 
by dissolving off the oxide in a known manner, or, if desired, 

may be left oxidised.—_December 8th, 1937. 

476,249. June 5th, 1936—Botr Fastentnes, The Elastic 
Stop Nut Corporation, 1001, Newark-avenue, Elizabeth, 
New Jersey, U.S.A. 

This invention is concerned with bolted connections in flimsy 
structures, such as those of aeroplanes, where there is not 
sufficient thickness of metal to cut a thread, neither can the 
back be reached to hold up a nut during tightening. In the 
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drawing there is indicated a channel-shaped member A to which 
it is desired to make fastenings. Into the channel there are 
slipped, endways, an appropriate number of threaded nuts B, 
with rectangular bases so that they will not turn in the channel. 
The nuts are held approximately in position by crimping the 
anges of the channel. The nut includes a washer C of non- 
metallic material, such as fibre, to prevent it slacking back.— 
December 6th, 1937. . 
476,309. June 3rd, 1936.—ApPpaRATUS FOR CLOSING THE 
IxLets oF Tanks, J. Muller, 123, Avenue de Lutéce, La 
Garenne Colombes (Seine), France. . 

This invention is concerned with the filling of tanks to a 
predetermined amount, and there is a hiat in the specification 
that it would be useful in the filling of the tanks of an aero- 
plane when it is in flight. The tank is filled through the valve A 
connected with the quadrant B pivoted at C. Into this quadrant 
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there can be inserted a peg D to correspond with any of the 

graduations on the fixed quadrant E. Inside the tank there is 

a float F on a bell-crank also pivoted at C. As the float 

rises when the tank is filled, the pointer arm of the bell-crank 

ultimately meets the peg D and closes the valve A to prevent 
further filling. It is suggested that by fitting one of these 
devices in the four corners of a tank it can be assured that it 
will not be overloaded regardless of its inclination at the time of 

filling.—December 3rd, 1937. 

476,259. June 8th, 1936—-A MetTHop or EMBEDDING A 
THREADED Bott 1x AncutaR Merat, J. T. King, 76, 
Gunton-road, Upper Clapton, E.5, and R. W. King, 17, 
St. John’s Church-road, Hackney, E.8. 

This cleim ccvers a thieeded assembly kelt, ¢ffxed by 
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pressure to the inner angle of double angle, drawn or extruded 
metal, a portion of the inner angle member being folded around 
the bolt, thereby embedding the threaded part within the fold 
into the metal, the head of the bolt and the remaining portion 
of the bolt being left exposed. The bolt thus affixed to the 
angular metal is intended for use in the assembly of glass, 





metal, or the like, panels. In the accompanying drawings, 
Fig?1 shows a bolt ;_ Figs. 2 and 3 show in end and side elevation 
respectively,an angle bar to which the bolt is secured, and Figs. 
4-6 show successive stages in the process. A threaded bolt 
A is laid on to the inner angle of double angle metal B. The 
inner angle metal being saw cut at C to enable a portion of the 
metal to be folded around the threaded bolt, as at. D, Fig. 5, 
and being subjected to pressure, the threaded portion of the 
bolt within the metal becomes embedded therein, leaving the 
head and remaining portion of bolt exposed to complete the 
fixture.—December 6th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 

Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1 
“* Mechanism of Locks and Other Lifting Devices in Inland 
Navigation,” D. G. McGarey. 7.30 p.m. 

Norrs-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
Mining Inst., Neweastle-upon-Tyne. ‘‘ Diesel-Varia,” G. J. 
Lugt. 6 p.m. 

Saturpay, Jan. 297TH. 

Inst. or Metats: Norra-Easr Coast Loca, SEection.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne, ‘ Randrupson Process of Cement Mould- 
ing,” F. W. Rowe. Joint meeting with the Inst. of British 
Foundrymen, Newcastle Branch. 7.30 p.m. 

Monpay, JAN. 3lsr. 

Inst. or Crvrz ENGINEERS: NORTHERN IRELAND Associa- 
TION.—Queen’s University, Belfast. ‘‘ Widening and Improve- 
ment of the Belfast-Bangor Road,” R. H. S. Patterson. 
6.15 p.m. 

TuEspay, FEs. Isr. 

Inst. or AuTOMOBILE ENGINEERS.—Royal Soc. of Arts, 
John-street, W.C.2. ‘“ National Influences on American 
Passenger Car Design,” M. Olley. 7.45 p.m. 

Inst. or Crviz ENGINnEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the British Section, 
Société des Ingénieurs Civils de France and the Institution of 
Structural Engineers. ‘* Recent Works at Dunkerque Harbour,” 
Monsieur P. Brice. 6 p.m. 

WEDNEsDAY, FEB. 

Inst. or Civin ENGINEERS.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘‘The Resistance to 
Fatigue Stresses of Welded and Riveted Joints,” introducer, 
Professor F. C. Lea. 6 p.m. 

Inst. or MeTats: MANCHESTER METALLURGICAL Soc.— 
Constitutiona | Club, St. Ann’s-street, Manchester. ‘‘ Electro- 
deposition in the Engineering Industry,” J. W. Cuthbertson. 
7 p.m. 

Inst. oF Minin ENGINEERS.—Burlington House, Piccadilly, 
W.1. Annual general meeting. 11 a.m. 

Royat Soc. or Arrs.—John-street, Adelphi, W.C.2. ‘* World 
Air Routes,” C. J. Galpin. 8.15 p.m. 

THuRsDAY, FEB. 3rp. 

Inst. or Civin ENGINEERS: BIRMINGHAM AND DISTRICT 
AssocIaTION.—James Watt Memorial Institute, Great Charles- 
street, Birmingham. Annual joint meeting with the local 
branches of the Institutions of Mechanical and Electrical 
Engineers. 6 p.m. 

Inst. oF Civit ENGINEERS : 
AssociaTIon.—Midland Hotel, 
6.30 p.m. for 7 p.m. 

Inst. or ELectricaL ENGINEERS.—Savoy-place, 
* The Moving Coil Voltage Regulator,” E. T. Norris. 

Roya ArERonavticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, 8.W.1. ‘* Recent Research on the Development 
of the Aerodynamic Characteristics of Aircraft.” E. F. Relf. 
6.30 p.m. 


2Nb. 


MANCHESTER AND DISTRICT 
Manchester. Annual dinner. 


W.C.2. 
6 p.m. 


Fripay, Fes. 41H. 
Junior Inst. oF ENGINEERS.—-39, Victoria-street, S.W.1. 
* Indestructible Glass,’’ H. G. Wice. 7.30 p.m. 
Norts-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Sunderland Technical College, Sunderland. ‘‘ Marine Practice, 
Diesel v. Steam.” 7.15 p.m. 
Monpbay, Fes. 71TH. 


Soc. or ENGINEERS.—Geological Soc., Burlington House, 
W.1. Presidential Address, H. Bentham. 6 p.m. 
TuEspDAy, FEB. 8TH. 
FarapAy House OLp Stupents’ Assoc.—Hotel Great 
Central, Wharncliffe Rooms. Annual dance. 8 p.m. 


IttumMiInaTING ENGINEERING Soc.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Discussion on the Final Report 
of the M.O.T. Committee on Street Lighting. 7 p.m. 

Inst. or Crvi. ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘An Experimental Investigation of the 
Effect of Bridge Piers and Other Obstructions on the Tidal 
Levels in an Estuary,” Professor A. H. Gibson. 6 p.m. 

Inst. oF CrviL ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ Exten- 
sion of Quay on River Tyne East of the Ouse Burn,” J. R. d’O. 
Lees. 7.30 p.m. 

Inst. OF ENGINEERS AND 
39, Elmbank-crescent, Glasgow. 
J. Foster King. 7.30 p.m. 

Inst. or Metats: Norra-East Coast Locan Section.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Paper on “ Wire Drawing.” 

Inst. oF Metats: Swanska Locat Sectrion.—-Y.M.C.A., 
Swansea. ‘‘ Industrial Furnaces,” J. Fallon. 6.30 p.m. 

WEDNESDAY, Fes. 9TH. 

DresEt Enetne Users Assoc.—Annual dinner at Connaught 
Rooms. 

MANCHESTER Assoc. oF ENGINEERS.—College of Technology, 
Sackville-street, Manchester. ‘‘Crystailography and_ the 
Engineer.” 7.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Ordinary 
meeting. 
Coal,” John Roberts. 8.15 p.m. 

TuHursDay, Fes, 107TH. 

Diese ENGINE Users Assoc.—Caxton Hall, 8.W.1. ‘‘ Super- 
charging,” L. H. Pomeroy, Jnr. 5 p.m. 

Inst. or Civic ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham, Vernon-Harcourt Lecture on ‘“‘ Estuary Channels 
and Embankments,”’ Brysson Cunningham. 6 p.m. 


SHIPBUILDERS IN ScOTLAND-— 
** Annual Load Line Surveys,”’ 


“The Origin of Oil in Relation to the Formation of 





Inst. oF Crvit ENGINEERS: Bristor AND District Assoc. 
Royal Hotel, College Green, Bristol. ‘Moving Bridges, with 


Particular’ Reference to Bascule Bridges,’ B. Bennett. 
5 p.m. 
Inst. or Crvm. EnNe@inenrs: YorksHTRE Assoc.-—Hote 


Metropole, Leeds, ‘* Experiments in Stress Distribution in 
Reinforced Concrete Arches,” KR. H. Evans and I. G. Moore. 
7.30 p.m. 

Inst. ov ExxcrricaL ENnarneers.-~-Grosvenor House, Park- 
lane, W.1. Annual dinner, 

Inst. OF MrcHanicaL ENGINEERS; WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘‘The Gas 
Engine and After,”’ Dr. F. W. Lanchester. 7 p.m. 

Inst. or Metats.—Society of Motor Manufacturers and 
Traders, Ltd., 83, Pall Mall, S.W.1. ‘‘ Age Hardening,” Maria 
L. V. Gayler. 7.30 p.m. 

Fripay, Fes, 1iru, 

CHEMICAL ENGINEERING Grour.—Burlington House, Picca- 
dilly, W.1. “ Diatomaceous Silica as Applied to Filtration 
Problems,” F. G. Salmon. 8 p.m. 

Inst, OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ The Application of Conveyors in Industry,’ 
N. V. Kipping. 

Inst, oF Metats: Suerrietp LocaL Section._-Non-ferrous 
Section of Applied Science Department of the University, St. 
George’s-square, Sheffield. ‘“ Large Non-ferrous Castings,’ 
J. E. Hewson. 7.30 p.m. 

Inst. oF Sanrrary ENGINEERS.—Caxton Hall, 8.W.1. 
‘** Structural Precautions and Shelter Protection in Air Raids,”’ 
Colonel W. Garforth. 6.30 p.m. 

Sarurpay, Fes. 121rs. 

STEPHENSON Locomotive Soc: MipLanps-NoRTHERN.—-4, 
Bury Old-road, Manchester, 8. ‘John Ramsbottom and His 
Locomotives,” F.C. Hambleton. 6.30 p.m. 

Monpay, Fes, l4ru. 

ENGINEERS’ GERMAN CrRCLE.-~Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1, ‘‘ Der Hafner Tragschrauber ” 
(The Hafner Gyroplane), Herr R. Hafner. 6 p.m. 

Inst. or Civit ENGINEERS: NORTHERN IRELAND Assoo,— 
Queen's University, Belfast. “ Examples of Sewage Disposal 
into River and Sea in Northern Ireland,” G. M. Taylor. 6.15 p.m. 

Inst. or Metats: Scorrish Locat Sxcrron.—Inst. of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Some Notes on Aluminium Alloys in Road Trans- 
port,’ G. Mortimer. Joint meeting with the Inst. of Automobile 
Engineers, Scottish Centre. 7.30 p.m. 

STEPHENSON Locomotive Soc.--King’s Cross Station, 
London, N.1. ‘“‘ Men and Engines,” H. K. Freckleton, L.N.E.R. 
6.30 p.m. 

Tuespay, Fes. 1517. 
Civi ENGINEERS.—Great George-street, West- 
‘The Deformation and Fracture of Metals, 
H. J. Gough and W. A. Wood. 6 p.m. 

Inst. oF Civi. ENGINEERS: NEWCASTLE-UPON-TYNE AND 
Districr Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘ Sewage 
Disposal,”’ J. W. Shiell. 7.30 p.m. 

THursDAay, Fes. 17TH. 

Royal Scottish Corporation Hall, Fetter 

* Railways and Law,” 


INsT. OF 
minster, 8.W.1. 


Ratmtway CLus. 
lane, E.C.4. Annual general meeting. 
K. Brown. 7.30 p.m. 

Royart AERONAUTICAL Soc.-—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. “The Maintenance of Civil Aircraft,” 
H. L. Hall. 6.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Witrrip DevonsHirE Spencer, Ph.D., B.Sc., F.LC., 
has been appointed head of the Research Department of Low 
Temperature Carbonisation Limited. Dr. Spencer was with 
Imperial Chemical Industries for seven years, during which 
time he spent three years as Assistant to Mr. Kenneth Gordon 
at Billingham, working on the development of the coal hydro- 
genation process and other coal oil problems. Mr. G. 8, Pound, 
M. Inst. P.T., has been appointed manager of the Barugh Works 
and Coal Oil Plant and Chief Chemist for all the Company's 


Works. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tuos. Cook AND Sons, Boulac Engineering Works, Cairo, 
have secured a contract for the lift installation at Abbassia 


Sanatorium. Messrs. Cook represent Marryat and Scott, Ltd., 


of London. 

Tue Vator Company, of Erdington, Birmingham, and 
London, has been appointed the official contractor to the Bir- 
mingham section of the British Industries Fair for the supply of 
fire extinguishers to exhibitors’ stands. 

Tue Ismart1a VaLvE Company, London, 8.W.1, has received 
an order for ‘‘ Ismailia ’ discharge valves for a new steel water 
tank for the South African Government Railways, being built 
by Braithwaite and Co., Engineers, Ltd., Newport, Mon. 

Ransomes, Sims AND JEFFERIES, Ltd., of Ipswich, have 
received from the Rangoon Electric Tramway and Supply 
Company, Ltd., a repeat order for thirty trolleybus chassis for 
delivery in 1938. As in the previous case the bodies will be built 
in Burmah. 








LAUNCHES AND TRIAL TRIPS. 


OrNA, cargo motorship ; built by Barclay Curle and Co., Ltd., 
to the order of the British India Steam Navigation Company, 
Ltd.; dimensions, length 420ft., breadth 57ft. 6in., depth 
34ft. 6in.; to carry 8500 tons. Engines, single-screw, Doxford 
opposed-piston, four-cylinder ; launch, January 19th. 

Repeca, oil tanker; built by the Furness Shipbuilding 
Company, Ltd., to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, length 335ft., breadth 56ft., 
depth 14ft. 9in. Engines, twin-screw, triple-expansion, con- 
structed by Richardsons, Westgarth and Co., Ltd.; launch, 
January 17th. 

UMGENI, passenger and cargo liner; built by Swan, Hunter 
and Wigharn Richardéon; Ltd., to the order of Bullard, King 
and Co., Ltd.; dimensions, length 468ft., breadth 61ft. 3in.. 
depth 35ft. 6in., 8000 tons deadweight. Engines, twin-screw, 
triple-expansion, in conjunction with exhaust turbines, pressure 
225 lb, per square inch ; launch, January 17th. 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 








A ir Ministry. 
DIRECTORATE OF TECHNICAL 
EV MENT. 


VACANCIES for DRAUGHTSMEN, 


for 
GRADES I and ITI, at the Royal Air- 


ad Establishment, South Farnborough, 
ants :—- 
C.—DRAUGHTSMEN, GRADE If, 





for 


Rer. 
Detail Design Work on Light Mechanical and ‘Elec- 


454 


trical Apparatus 

REF. 638 C._-DRAUGHTSMEN, GRADE I, 
Aircraft and ag Supiocering Work. 

Rer. 506 —DRAUGHTSMEN, GRADE I, for 
Internal Combustion Beahes Work, or for Work in 
connection with Experimental Equipment for Aero- 


for 


Engines and Accessories, and on Engine Test 
Apparatus. 

Rer. 690 C,—DRAUGHTSMEN, GRADE_I, for 
Work in connection with the Design of Wireless 
Agpepatue. 

Rer. 66) EF arnt toda depen yf GRADE I, for 
Detail ‘Design Work on Armament for Aircraft. 

REF. 714 C.—DRAUGHTSMEN, GRADE I, for 


ihessreonel Work for Technical Publications. 
‘andidates should have had good general education 
ont technical rains. n— | experience of a character 


avpropeiate § tot - 2 tee ed for. 

Re. ERAL DRAUGHTSMEN, GRADE 
Il, pa ‘Plant, oad Constructional iy © for Light 
Vrecisior for Work, and for 
vireraft : lectrical Wicieet Work. 
SALARY SCALES. 
Draughtsmen, Grade I: 20 a year, rising by 
annual oe of £10 to £260 (efficiency bar), and 
thence by £12 to £330 a year. Commencing salary up 
to £260 a year, according to qualifications and 
experience. 

Draughtsmen, Grade Il: Up to 82s. eek. 
Commencing salary according to qualifections and 
experience. 

The appointments are non-pensionable. Entrants 
to Grade will be eligible for consideration for 
appointment pensionable posts as and when 
vacancies arise on the permanent establishment. 
Promotion from Grade II to Grade I is by merit. 

Applications should be made on a form, to 
obtained we oting the appropriate Ref. No.) from the 
CHIEF SUPERINTENDENT, Royal Aircraft Rote’ 
aaenants South Farnborough, Hants. 





to 





ir Minist 

DIRECTORATES ‘OF SCIENTIFIC 
RESEARCH AND TECHNICAL DEVE- 

LOPMENT. 

PPLICATIONS ar INVITED for an 
APPOINTMEN rg ASSIST. ANT. 
GRADE II (Ref. 6070). at the Royal Air- 
craft Establishment, South Farnborough, Hants, to 
assist in gene! rch and development work in 
connection with air armament. ndidates should 
have had technical training to the standard of B.Sc. 
Degree in Engineering, Physics or Mathematics, and 
workshops and/or drawing-office or laboratory expe- 
rience. Some knowledge of instrument design or 
experience in Service armament, or with an armament 
firm, would be an advantage. Candidates should be 
physically fit for flying and willing to fly as observers. 
+ Salary scale: Assistants, £315 by annual incre- 
ments of £12 to £385 a year (women, £265 by $12 to 


£315). 

Also ASSISTANTS, gaaee = IT (Ref. 627C), to 
Candidates should have had training to the eet 
Se. I 


assist in the dev 
of a Jegree in Engineering, Physics or Science, 
and some workshops, drawing-office or laboratory expe- 








rience. Consideration will be given to young candi- 
dates possessing the Inter-B.Sc., who are willing to 
continue their training after appointment, or to appli- 


cants of considerable practical laboratory experience. 
Salary scale: Assistants, II], °£130-£12-£214-£12- 
£310 a aed (women, *£130-£10-£200-£10-£260). 

A deduction of £10 would be made for each year 
or part year below the age of 19 on entry. There is an 
efficiency bar at £214 per annum for men and £200 for 
women, Commencing salary up to £214 per annum 
(200 women), according to qualifications and 
experience, 

Promotion to Assistant, Grade II, or to Assistant, 
Grade I, £400-£515, women £315-£400, is governed by 








Steam Turbine 


(H. G. YATES). 


Diesel 





Che Engineer 
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edford Town Council. 


BEDFORD BRIDGE: BORINGS. 

The Council invite TENDERS for BORINGS to be 
made in the river bed and banks of the River (reat 
Ouse in the town of Bedford. A copy of the contract 
documents can be obtained from the Consulting 
Engineers, Messrs. Livesey and Henderson, 14, South- 
place, London, E.C.2, on payment of a deposit of One 
Guinea which will be refunded on receipt of a bona 
fide Tender (cheques should be made payabie to the 
Bedford Town Council). Drawings will not be issued 
to parties tendering, but may be seen at the offices of 
the Engineers. 

The Council are not bound to accept the lowest or 


any Tender. 

penton. endorsed ‘‘ Bedford Town Bridge: 
Borings,”” in plain sealed envelopes, are to 
delivered to the undersigned not later than Noon on 
Saturday, the 12th February, 1938. 

HENRY DARLOW, 
Town Clerk. 
Town Hall, 9494 


Xreat Southern Railways. 


70 TONS OF Spat WORK FOR BRIDGE 
EN Ls. 


Bedford. 





She Reston are aa to receive TENDERS for 


the and DELIVERY of approximately 
70 TONS of STEEL WORK for Bridge Renewals. 
The work required consists mainly of British 
Standard Beam and Plate Flooring, Broad-flange 


Beams, Arch Plate Flooring, and Pressed Troughing. 

The specifications and drawings can be obtained on 
payment of £1 1s. (which in no case is returnable) 
from Mr. G. J. Murphy, M. Inst. C.E., Chief Engi- 
neer, Westland-row Station, Dublin. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Tenders, in envelopes endorsed ‘‘ Tender for Steel 
Work for Bridge Renewals,”’ must reach the under- 
signed not later than 5 p.m. on Wednesday, 23rd 
February, 1938. 

H. 8. COE, 
Secretary. 
Kingsbridge Station, Dublin, 


February, 1 9812 





| ™provements at the Port of 
DEVONPORT 
FOR THE wa “BOARD OF MERSEY¥ 
ASMANTA). 

The Marine Board r Mersey invites TENDERS for 
DREDGING ENTRANCE CHANNEL and HARBOUR 
(Approximately 1% million i. yards) and CON- 
STRUCTING STONE TRAINING WALLS. 

General conditions of contract, _ — and 
drawings may be inspected at the office of the Agent- 
General for Tasmania, Australia House, Aldwych, 
London, W.C.2, and copies of same may be obtained 
on payment of £10, which will be refunded on return 
of all plans and specifications intact. 

Tenders are to be made out on the proper prescribed 
blue forms supplied, and must be attached to the 
schedule of prices all properly filled in. 

Tenders, accompanied by a separate Preliminary 
Deposit of 24 per cent. of amount of each Tender, to be 
returned by Noon on the 30th April, 1938, at the 
pine of ~ Marine Brest of Mersey, Devonport, 





r Mail) 
The Board. shall not be hae to accept the lowest 
or any Tender. 


Tenders to be enclosed in a sealed envelope, and 
marked ‘“‘ Tenders for Port Improvements,’” and 
addressed to THE SECRETARY, 


Marine Board of 
Mersey, Devonport, Tasmania. 9572 


Metropolitan Water Board. 








TENDERS FR THE SUPPLY OF IRON PIPES 
SLUICE ae ees SPINDLES, HYDRANTS, 
AND PHO PRINTS, &e. 


The Metronolitan Water Board invite TENDERS for 
the SUPPLY of the undermentioned STOP"S and 
SERVICES, for the period of twelve months com- 








merit as and when vacancies arise. The 

will be non- -pensionable, but entrants will be eligible 
for ation for to 

posts in the “event of vacancies arising on the perma- 
nent establishment, 

Applications should be made on a form to_ be 
obtained (quoting the appropriate reference number) 
from the CHIEF SUPERINTENDENT, Royal Aircraft 
Establishment, South Farnborough, Hants, to whom 
it should be returned not later than 19th February, 








rown Agents for the 
CULONIES. 
COLONIAL GOVERNMENT 
APPOINTMENTS. 


APPLICATIONS from qualified Candi- 
dates are INVITED ey the following 


POs 

ASSISTANT ENGINEER REQUIRED by _ the 
—— of Northern Rhodesia for the Public 

Works Department for one tour of 24-36 months, with 
possibility of permanent employment. Salary £450 
a year for two years, then £475-£25- Page oes — a 
year. Free passages and, subject con- 
ditions, for wife also. Free quarters po liberal leave 
on full salary. Candidates, age 25-30, must be Asso- 
ciate Members of the Institution of Civil Engineers. or 
possess an Engineering recogn as granting 
exemgtlee from Sections A and B of the Ht M.LC.E. 
examination ; possess a sound knowledge of building 
construction ‘ond L-) yng st gee and maintenance of 
bitumen-surfaced and have had experience in a 
Municipal Engineer's Oitice. A knowledge of sewerage 
work or rural water supply practice would be an 
advantage. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and meen ttenine. ane paper, to the 
CROWN AGENTS FOR THE LONIES, 4, ion 
bank, London, 8.W.1, quoting M3033. 








ar Department. 

MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s, a week, 
A expe- 








rience. Minimum age 23 y 
Prospects of Secesotiin to "higher posts 
oe as vacancies occur. 


governed pe 
but a suitably 


Present posts n-pensionable, 
qualified Neieaat will be eligible for consideration fur 
appointment to the pensionable establishment should 


vacancies arise, In any case appointments will prob- 
‘ably last for at least 2 to 3 years. 

‘andidates should possess the Higher National 
Certifioate (Mechanical Engineering) or equivalent 
qualification and should have had workshop expe- 
rience and drawing-office experience, preferably in the 
preparation of designs and working drawings of any of 
the following :— 

Gun Carriages and Mountings. 

Guns and a 

Ammunition Sto 

Tanks and Armoured Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers. 
Smal! Intricate Mechan. 


ical Mechanisms. 
Jigs and Tools. 
Application forms obtainable by postcard from 
CHIEF SUPERINTEND of ORDNANCE FAC- 


TORIES (Advt. No. 196), i doves Arsenal, Woolwich, 
8.E.18. 9598 





INDEX TO ADVERTISEMENTS, PAGE 79. 








PUBLIC NOTICES. 


PUBLIC NOTICES. 





Mechanical Draughts- 


MEN REQUIRED, preferaviy with 


,) experience on any of the following types 
of work :— 
War Stores 

Commercial Vehicles (Chassis or 
Trailers). 


Jigs and Tools 

Applicants should have had not a. ae three 
years’ Workshop Experience. Age 21 to 30 
years. Preference given to ex-tervite "1 
things being equal. Pay up to 82s. per week, accord- 
ing to ability and experience. Posts are non-pension- 
able, but, subject to suitable qualifications, entrants 
are eligible for consideration for promotion and for 
appointment to the pensionable establishment should 


vacancies arise. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
a ie (Advt. No. 195), Royal Arsenal, - 





Younty Borough of Halifax. 


IMPROVEMENT COMMITTE 
HAND-OPERATED VERTICAL-LIFT “CANAL 
OCK GATE. 


L 
TENDERS are INVITED from contractors experi- 
re in this class of work for the SUPPLY and 
ECTION of the above, including the removal of 
the Existing Gates and all necessary New Foundation 


ork. 

The site is adjacent to Stainland-road Canal Bridge 
on its western side. C 

The Committee is open to consider any design of 


gate, preference being given to a structure which will 
be both économical to erect and not unsightly in 
appearance. 


A plan showing the site may be seen, and a speci- 
fication and form of Tender may be obtained at th the 
office of Mr. D. T. Lloyd Jones, Borough Engineer, 
Crossley-street, Lng on payment of a deposit of 
One ae te be made .payable to the 

* Halifax Corporation ma) sry will be returned on 
receipt of a bona fide Ten 

Tenders, endorsed ‘‘ Vertical Lift bg ee bs 
together with full Pag eyes of the ga’ 
must be delivered to the undersigned or later than 
first post Monday, 14th February, 1938, and con- 
tractors must state whether or not they are on the 
King’s Ro 

The Contractor whose Tender is accepted will be 
required to observe t the Fair Contracts Clauses adopted 
by the Corporation. 

The Committee does not bind itself to accept the 


lowest or any 
PERCY aa 
Town Clerk. 
Town Hall, 
Halifax, 
19th January, 1988, 





9495 





(Jounty Borough of Brighton. 


The Council invite pir for the 

SUPPLY and INSTALLATION 
(a) Sonar, FILTRATION. and STERILISA- 
TION Ray to King’s-road Foreshore 


Impro 
(b) PUMPING... FILTRATION and STERILISA- 
TION PLANT i Rottingdean eee Pool. 

Forms of Tender, general 
tion may be obtained fr fom the Borough a and 
Surveyor at the Town Hall, Brighton, on payment of 
a deposit of £2 2s. which will be returned on receipt 
of a bona fide Tender and the return of all documents. 

Tenders must be delivered to the undersigned not 
later than 10 a.m. on Monday, the 14th February 
1938, in plain sealed envelopes, not bearing any name 
or mark indicating the sender, and endorsed (a) 
“Tender for Filtration Plant, &c., King’s-road 
Foreshore Improvement,” or (b) “‘ Tender for Filtra- 
tion a &c., Rottingdean Bathing Pool,’’ as the 
case ma: 

No Tender will be considered which does not comply 
with these conditions. 

The Council does not bind itself to accept the lowest 
or any Tender. 





JAS. H. ROTHWELL, 
Town Clerk. 
Town Hall, Brighton, 
28 


January, 1938. 9569 





(ounty Mental Hospital. 
WINWICK, WARRINGTON. 
NEW ADMISSION HOSPITAL. 
The Visiting Committee invite TENDERS 
connection with the above for :— 
(1) HEATING INSTALLATION and BOILERS, 
HOT and COLD WATER SERVICES 
(2) ELECTRICAL INSTALLATION 
(3) KITCHEN EQUIPMENT (Manufacturers only). 
Firms desirous of tendering can obtain plans and 
specifications from the undersigned on the payment 
of a deposit of £2 2s. for each section, which will be 
returned on the receipt of a bona fide Tender and the 
return of the plans and specifications. 
ied Tenders to be sent through the post in a plain 
envelope addressed to the Chairman of the Visiting 
Committee, endorsed ‘‘ Tender for Heating ’’ (or other 
sections), not later than 9 a.m. on Tuesday, 8th 
March, 1938. 
The Committee do not bind themselves to accept the 
lowest or any Tender 
—- information can be obtained om the 
. Cross- 


in 


Architects, Messrs. Richard Owens and Son, 3 
hallstreet, Liverpool. 
FREDK. WM. UNCLES, 


9571 Clerk to the Committee. 





Ist April, 1988 : 


Tender No. 
oS war Spun Iron Straight Pipes aud 

Cast Iron Specials. 
Sluice Valves, — 

and Fire Hydran 

27 .. Photo Prints, &e. 

Tenders must be submitted on the official forms, 
which may be obtained on and after Tuesday, Ist 
February, 1938, from the Chief Engineer, by personal 
application at the offices of the Board (Room 171), or 
upon fo) ing a stamped ressed envelope 
(large). Applicants should refer to the number of the 
Tender for ‘which forms are requi: 

Samples of the paper required in connection with 
ate = 27 can be seen at the offices of the Board 


(Roo! 

Tenders. enclosed in sealed envelopes, addressed to 
“‘The Clerk of the Board”’ and endorsed in the 
manner indicated in the form of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than Twelve o’clock Noon on Monday, 2lst 
February, 8. 

The Board do not bind themselves to accept the 


lowest or any Tender 
@. F. STRINGER, 
Clerk of the Board. 


>| how Matching Pieces, 


Offices of the Board, 
173, Rosebery-avenue, E.C.1, 


22nd January, 1938. 9510 
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Che Engineer 


Annual Subscription Rates| ‘ 
(including postal charges). 


Le prix de labonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebithren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 
CANADA... ... £3 3 © Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ABROAD --- «. £3 7 6 Thick Paper Ed. 
(except Canada) £3 3 0 Thin Paper Ed. 
AFRICA ... Sued Bown Ageoes. All Branches, 
CaPpE TOWN Dawson and 
Sons, a 29-31, Long-street 
(Box 489) 
ARGENTINE... BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 
AUSTRALIA ... Gordon and Gotch (A’sia), Ltd. 
All Branches 
MELBOURNE : Robertson and 
ullens, Elizabeth-street 
BELGIUM BRUXELLES: E. Graddon, 1864 
Avenue ier, Schaerbee! 
BRUXELLES : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 
Herbes 
CANADA ... American News Company, Ltd. All 
Branches 
MONTREAL: Be News Com- 


njamin 

pany, 973, St. Antoine-street 
TORONTO: Wm. Dawson Subscrip- 

iat Ltd., 70, King-street 
Toreunto: Gordon and pate 

Ltd., 253, Queen-street Wes 
CoLomso : Wijayartna and “<4 
_— Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 

Teknisk Presse Bureau, Our?gade 
34, Copenhagen 

Cargo : Express Book and 
Stationery an 9, Chareh 
Maghrabi 


CEYLON ... 
CHINA 


DENMARK 
EGYPT 


HELSINGFORS: Akademiska Bok- 
handeln, Alexandersgatan, 7 
Paris; Boyveau and Chevillet, Rue 

de la Banque, 22 

Pagis: Librarie Berger-Leverault, 
229, Bid. St. Germain 
3 : Brentano’s, 37, Av. de 


pera 

PaRIs : Synod, 92, Rue Bonaparte 

Paris: W.H. Smith and Son, 248, 
Rue de omic 

BERLIN, N.W.7: Buchhandlung 
Der Technik, ae. Hentschel 
Dorotheens' 

B . RLIN, Hubert 


FINLAND 
FRANCE ... 


GERMANY 


HOLLAND Arn. 8S. Weyl 
32 


ROTTERDAM : Hector’s Boek- 
monte, » Roeniptans 59 

Rotr Techn. Boekhandel, 
” Plan c ” Gelderschestraat 4 

BombaY: Thacker and Co., Ltd. 

CALCUTTA : eet Spink and Co. 

MILAN : Ulrico Hoepli 

gr Magioni and Strini, 307, 


sO 
Rome: Fratelli Treves, Corso 
Umberto 1, 174 
Rome : Fratelli 
ToRIN: Rosenberg * 
Maria Vittoria 18, and their 
Branches at Naples and Ro: 
Maruzen Co. All Branches 
AUCKLAND : Whitcombe 
Tombs, Ltd. 
Gordon & Gotch (A’sia), -y. Wel- 
lington, Auckland, and Christ- 


church 
Napier: J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
, Prospect Volodarsky, 53A 
Moscow: Kuznetski Most 18 
STRAITS SETTLEMENTS—Sine@apore: Kelly and 
Walsh, Ltd. 


INDIA 


ITALY 


JAPAN 


NEW ZEALAND and 


RUSSIA 


SWEDEN STOCKHOLM: A/B Wenne' 
Journal “expedition, Stockh 
STOCKHOLM: A/B E. Pritues 
K x inoAckhandeh Freds- 
gatan, 2 
SWITZERLAND ZoricuH: Rosa Leibowicz, 4, 
Ankerstr. 
UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, ew York, N. Y., 


and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the ‘Act. of March 3rd, 1879 
(Section 397, P.L. & R.). 
*,* READING CASES, to hold two copies of THE 
* ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. 9s. each, 58. 3d. post free. 





‘*THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 

line up to one inch—minimum charge 4/-; Gusecmene- py. 

ing one inch or more at the rate of 12/- per inch. 

must be accompanied by a remittance. an e rates for 
yed Advertisements will be forwarded on applica- 

tion.  Classifi cannot be inserted 


ed vertisem f+ 
unless delivered before TWO o'clock on Wednesday 
afternoon. 
Letters relating to the Advertisement and the peng og 
Department of the Paper are to be addressed 
lisher, daw Glare ae & Os elven ae 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge_on application to the Publisher. 





— 28, Essex-street, a London, W.C.2. 
eg. Address, ‘‘ Engin Eo ie Estrand, 
London.” Central 6666 (10 lines), 





PUBLIC NOTICES.  . 


PUBLIC NOTICES. 


SITUATIONS OPEN. 





Me County Council. 


baie So oe EX “yt DEGINARE. 

RINATION APPA 

INVITED for the SUPPLY and 

INSTA LLATION: of APPARATUS for the APPLICA- 

TION « of LIQUID CHLORINE to SEWAGE at various 
ar on the Main Drainage System, — 

ti ‘orm of 


of an 

Tendes may es og from the County Engineer, 16, 
Great George-st: S.W.1, upon payment of a deposit 
of £2 2s., ag wit be returned upon receipt of a 
bona fide Tender, and further information may be 
mo Rag on application to the Engineer-in-Charge, 
West dlesex Main Drainage, Mogden Works, 
Isleworth. 

Tenders will only be qoncidered provided they are 
submitted in plain sealed envelopes (to be supplied), 
endo: * Tender for Chlorination Apparatus,’’ and 
any name or mark indicating the sender. 


delivered 
office of the undersigned = later than Noon on 
ae ag the 14th February, 1938. 
The County Council do not bind themselvis to accept 
the lowest or any ko der 
C. W. RADCLIFF 


* D.2.” 
Clerk of ths pe Council. 
9596 


5 








Middlesex Guildhall, 
Westminster, 8. W.l 





omerset Rivers Catchment 


POLRD. 

TENDERS INVITED from experie cand Con- 
tractors for the E EXECUTION of TRAINING WORKS 
with ANCILLARY DREDGING in the Estuary of the 

ater 


inspected and the contract docu- 
ments obtained at my office on deposit of a crossed 
cheque valued £20, only returnable upon receipt of a 


bona fide Tender. 
ied Tenders, endorsed ‘‘ Parrett Estuary 
Scheme,” should be addressed to T. Barrington, Esq., 
Clerk to the Somerset Rivers Catchment Board, King’s- 
square, Bridgwater, and will be received not later than 
9 a.m. on Saturday. 5th February, 1938. 
The lowest or any Tender will not necessarily be 


(Sed.) FRED B. GOODMAN, M. Inst. C.E., 
Engineer to the Board. 


Watergate House, 
West ae 


dgwater, 
ae, 1938. 9472 





outhampton Corporation 


WATERWORKS. 
CONSTRUCTION OF SERVICE RESERVOIR. 
a Bn gay = invite bei aie og from Firms 
voir Construction for the CON- 
STRUCHON. of a COVERED SERVICE RESERVOIR 
in Mass Concrete with a Reinforced Concrete Roof 
(capacity approximately 1 million gallons) and 
certain Auxiliary ‘Works in the Parish of Compton, 
Hampshire. 

Drawings may be inspected at the Waterworks 
Office, Civic Conlbh, Southampton, and copies of the 
specification, &c., may be obtained from that office 
on payment of a ‘deposit of £5, which am unt will be 
refunded upon receipt of a bona fide Tender. 

Sealed Tenders to be delivered not later taan 10 a.m. 
on Thursday, March 10th, 1938, addressed to the Town 
Clerk, Civic Centre, Southampton, endorsed ‘* Yew 
Hill Reservice Reservoir. 

R. RONALD H. MEGGESON, 
Town Clerk. 
January, 1938. 9594 





Staffordshire Potteries Water 
BOARD. 

The above Board is prenemed. 23 _seemive TENDERS 
from __firms Ving experien such work for 
SINKING a BORE-HOLE, versie, from 12in. to 8in. 
diameter. 

The site of the bore-hole is at Tower Wood, in the 
parish of Bickerton, Cheshire (nearest railway station 
being Beeston Castle, on the Crewe to Chester line). 


) 4 
0c. Staffordshire 
Potteries Water Board, _Albion-street, Hanley, Stoke- 
on-Trent, on 4 payment of £5 in jury notes, 
which will be returned on receipt of a bona fide 


“* Tender for Bore-hole,’” and 
to the Chairman, Staffordshire Potteries 
Water Board, Albion-street, Hanley, Stoke-on-Trent, 
must be received not later than Pwtive o'clock Noon 
on Saturday, 19th February, 1938. 


endorsed 


The Board does not bind itself to accept the lowest 
or any Tender. 
E. B. SHARPLEY, 
9610 Clerk to the Board. 





ons 
enders Suitably Endorsed, 
addressed to the SECKETARY, Main Roads 
Department, 309, Castlereagh-street, Sydney, N.S.W., 
and closing at 2.15 p.m. on Thursday, 3ist March, 
1938, > ap fhe 3 — 
ONTBAOr 
SUPPLY “and DELIVERY of METALWORK 
or -— 
(a) A Steel Cantilever Bridge, or 
(b) A ridge, ~ 
je with Steel Girder and Beam Approach 
Spans and having total lengths of approximately 
1983ft. Sony 1988ft. respectively. 


INTRACT 2.: 
CONSTRUCTION of BRIDGE for which Metal- 
work will be supplied under Contract No. 1. 


Contract 3.: 
CONSTRUCTION of a BRIDGE to tenderer’s 
own design Feo Contract is alternative to 


~ 4 the work is at the Hawkesbury 
er, N.S.W., on the Sydney-Neweastle Road. 

‘ Plans saad specifications for the works may 
ns une adle of the harntipemeal ton Moe 
— Waies, Wellington House, 125, Strand, — 

.C.2. 





[rban District Council of 


HOYLA 
WATER oe ‘IMENT. 

OFFERS are INVITED for the PURCHASE of 
SURPLUS and OBSOLETE P PUMPING PLANT, con- 
sisting of Four Lancashire Boilers, Two Pumping 
Engines (dismantled), and "Sundey Items, which may 
be seen by appointment only. Further details and 
appointments to examine the plant may be made with 
the Water Engineer, Town Hall, Hoylake. 

Offers, enclosed,in plain sealed envelopes, bearing no 
name or mark indicating the sender, and endorsed 
** Tender for Surplus Plant,’ must be ‘delivered to me 
not later than 14th February, 1938. 

The Council do not bind themselves to accept the 
highest or any Offer, and will not be responsible for 
any expense incurred in tendering. 

THOS. REDFERN, 
Clerk of the Council. 





Town Hall, Hoylake, 
4th February, 1938. 9593 
(jorporation of London. 
OFFICE OF ENGINEER. 
Corporation of London is prepared to receive 


The 
ae eer for the office of ENGINEER, 

e CO! salary of the office will be £1500 
per annum, rising in the discretion of the Court of 
nay 2 Council to £2000 per annum 

ie age of candidates must not exceed fifty years on 
the 3ist January, 1938. 

Candidates must be qualified as Members or Asso- 
ciate Members of the Institution of Civil Engineers, 
and a will be given to those possessing 
municipal experience. 

Full particulars of the duties of the office and forms 
of application may be obtained from the Town Clerk, 
Guildhall, London, E.C.2. 

Applications. on the prescribed form, must reach 
the ve Clerk’s Office not later than Noon on the 
5th March, 1938. 

ROACH. 
9613 


31st January," 1938. 





(tity of Liverpool. 
CITY ENGINEER'S DEPAR' NT. 
IGINEERING ASSIST. ‘ 
eee aX are INVITE ~ the POSITION 
ASSISTANT in the “y — 
ig a salary of £350 per 
Assoc Members ot “the 
and preference will be 
eae to candidates who also hold the Testamur of the 
Institution of Municipal _ County Engin neers. 
The person appointed will be oO 
works in connection with ya roads, se 
it would be an advantage if he has had experience in 
the as _— of the Restriction of Ribbon Develop- 
men 
Applications, stating age, qualifications and expe- 





=| 


Et. 8 Deserts t, 
BB ncaa should be iate 


+34: 








wers, &c., and 


rience, together with copies of not _ hg emg 
testimonials, to be forwarded thro 
addressed to the ‘ City Engineer, Municipal Build: 





ings, Liverpool, 2,’ 
ant,” so as to arrive not later than Saturday, “the 12th 
February, 1938. 
vassing of members of the City Council will be 
regarded as a disqualification. 
W. H. BAINES, 


Town Clerk. 
Municipal Buildings, 
iverpool, 2, 
February, 1938. 9611 


NGINEER SALESMAN ppm 


about 25 
years of age, for London good address and 
peemality. erence given one with Engincering 
ning and some Sales Experience.-—Address, 9616, 
The Engineer Office. 9616 A 


_ELECTRIC WELDING. 


oo ey SALES MANAGER, with Proved 
in the sale of Welding Electrodes, RE- 

QUIRED 7* important firm. The appointment is one 

for a man of ability possessing the 

eae perience, and no others need apply. All 

applications Twill be treated in the strictest confidence. 
~—Address, 9588, The Engineer Office. 9588 Aa 








IRM of CONTRACTING ENGINEERS, Spetieiioing 
in Railway fides... REQUIRES OUTSIDE 


ASSISTANT, must be prvsoient in 
Surveying and Levelling, and capable of Preparing 
Estimates and ng Permanent 


rge. 
situation for good man.—-Address, 9617, The Easineer 
Office. 9617 





ULLY QUALIFIED DESIGNER REQUIRED to 
ES ny — of the Desi 


t gn and pmo hag 
a Heavy E sacering Firm in the 
Glyde ate, ‘He should Engineering 


and at least ten years’ peastical experience in 
Mechanical ‘Handling Plants, Power Transmission 
Structural Steel 





ounty Council of Middlesex. 


BUILDING AND ENGINEERING WORKS. 
APPLICATIONS are INVITED from contractors for 
the ga of their NAMES, as from the Ist June, 
1938, the County Council’s approved LIST of 
CONTRACTORS for all kinds of Building and Engi- 
neering Works, including Redecorations and Repairs, 
Structural Steel, Roads, Bridges, Sewers, Land Works, 
Tar Paving and Tarmac, Electric Lighting and Power 
Installations, X-ray Apparatus, Refrigerators, Electric 
Lifts, Cooking Equipment, Laundry Equipment, 
Sterilising and Disinfectant Plants, Swimming Pool 
Filtration and Treatment Plant, Water Softeners, 
Boiler-house, Pumping and _ Calorifier Equipment, 
Heating and Seas Hot Water Installations, and 
Gas Services 
No appliestion’ will be granted unless the Council is 
satisfied as to the capacity and standing of the 
applicant and as to the conditions under which labour 
is employed by the applicant. Otherwise, the granting 





work, &c., and be 
thoroughly conversant with Modern Manufacturing 


Only first-class men with the highest technica! 
qualifications ng be ent Good salary and 
prospects for the right ma 
Applications, which will “be treated in confidence, 
should state education, age, detailed srperionce, and 








salary required, addressed to 9504, The Sucinesr od Office. 
4a 

tf igen! PAGE, Ltd., Cricklewood, N.W.2, 

have VACANCIES for TECHNICAL ASsis: 

TANTS FOR STRESS WORK.—Apply in writing, 

stating age, experience, and salary required, to 
CHIEF DRAUGHISMAN. 9621 A 
R. oo, ney Bebe Engineert Work: 


ng FURTHER ADDITIONS to 
their DRAWING- Orrick STRFE and invite APPLI- 
CATIONS with full particulars, salary, and when can 
commence. Excellent prospects to right type oe mee. 
A 





of applications will be at the ol 
the Council and the reasons for the refusal of any 
application will not be given. 

The inclusion of any name in the list will not 
impose any obligation upon the Council to invite 
Tenders from the contractor = to accept any ,Tender 
of his which may subsequently be submitted, and 
the Council will be ent: titled. "ot any time, to remove 
the Cag ape 3 ane from the list without indicating 
to him its reason 
Applications mast be made on the appropriate form, 
to be obtained (quoting reference C/GP/G) from the 
undersigned, to — they must be delivered not later 
than the 5th March, 8. 

Dated the 25th Sanuaty, 1938. 
RADCLIF 


? Cierk * the ¢ aie ( nee 
Guildhall, Westminster, 5.W. 





SITUATIONS OPEN. 





COPIES or TesTrmontraLs, Nor ORIGINALS, UNLESS 
SPECIFICALLY RBQUESTED. 





TO ster UNDER BOX DA taneme ae in 


SITUATIONS OPEN SECTIO 
For the Denefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





ey an ENGINEER, by Progressive Com- 
manufacturing Mining gag ow to 





ONDON FIRM of STRUCTURAL ENGINEERS 
bare hong DESIGNER and ESTIMATOR, with 
a knowledge of L.C.C. regulations._-Address aa 
The Engineer Office, giving full details of experience 
salary required, &c. 9581 «a 


EPRESENTATIVES REQUIRED for 





Bale of 


Cutting Cie. epopptions Mena) quality, in Lohdon 
area; also for West of Must have live con 
nections with engineering 48 iberal commission. 


—Address, 9432, The Engineer Office. 9432 a 





Rr ihe Midlands ES REQUIRED for lant ond 
ands wee _ large and important Firm of 








nection with Architect Iti 
Publie Bodies desirable. state age, idea giving 
fuil particulars and salary acceptable.—-Address, 9602, 
The Engineer Office. 9602 a 





TEEL FOUNDRY MANAGES aoe Must 
K be thoroughly practi and to-date.—Reply 
by letter to MANAGING DIRECTOR. ‘Parker Foundry 
(1929), Ltd., Derby. 9609 a 
HE Post You are Seeking May Not be Advertised in 
this Column, but do a Lose the Opportunity of 
nging your Requirements before all those who 
would be TYnterested —_ oa employ you. 
Advertisement in the ‘* Situations Wanted * Column 
seul be —. by all Leading Engineering 
for a cost of Aged Lines 4s.; 1s. for each Additional 
Line. There no better way of covering so large a 
field for such a ye B charge. 








any 
Understudy Chief Engineer in first place. 

should have Br ical and practical HE - and 
have experience Workshop Methods and Practice 
and the Use of Machine Tools, but Supervision in the 
Workshop will be part only of his work. He must 
have good qualifications and be tateliion®. alert, "ond 

n 


@RKS MANAGER REQUIRED. Thorough Prac- 
tical knowledge Machine Shop, also Trailer 
gitenine, Costing, 
Planning, Organ 0.—Write fully, Box 
826, 191, Gresham House, eadek E.C.2. 9579 a 





on the look out for Improvemen 
owledge of Electricity ic Mining Practice would 
be an asset. Age ween 28 and 45. To the = 
person the prospects _ salary will be good. Sta 
qualifications, age, required, and _ send outed 
| nod testimonials. ar ¢ Pree 9498, The ba 
A 





ANTED by General Contractor, eee tS ar 


Salary £5 to £6 
pects.—Address, 9592, The Engineer Office. 





ANTED, YOUNG DRAUGHTEMAN. with Good 

technical and works ggg eee assist in the 

Weldi Department concern .— 
ht, 9501, The Rngineer Office, 9591 « 





Wize. DELUCRTE AM (STRUCTURAL) for 
London Office 


Comoe. Oil Plant 
aod oemteel ; “experience inforced \- 
ee ies ioe ualificati Kg i 
to i coms. ubmit summary 
on pot W. D. E., ‘oem News, Ltd., 
ry New Bridge-street, London, E.C.4 9442 a 





Service in the West indies, JUNIOR 
RING ASSISTANTS. pplicants 
hold a Degree in Engineering. with some 
a subsequent practical experience, preferably on 
Construction, or have served a full apprenticeship 
with a ring firm and have recei — 
technical school training and possess 
experience with Surveying we for the Lay- a 
of Foundations, &c., and have some Construc- 
tional Experience, particularly on = Pipe Work. Age 
23-28 ; single men ooie need apply. Salary £250-£400 
per annum, acco to qualifications.—Write, 
Box E.A.E., ¢.0. Adve. Dept., Central News, Ltd., 
5, New Bridge-street, London, E.C.4 9577 A 


We nat for 
e GINEE 








a Sas India, CHIEF WORES DRAUGHTS- 


W* wax ‘ks Drawing-office 


quarters, 

i of ‘testimoni . stating age and 
by letter ah ow le. to ‘‘OPEN HEARTH,” 
c/o Abbotts, Basteheap. London, E.C.3. 





WAG: £ PATTERNMAKER eye go wb 
Write, stating age, experience and wages 
quired, to PERCY J. een. 2a, Wruyattatreet, 
oswell-road, London, E.C.1 576 A 


ANTED, ASSISTANT MECHANICAL oe 
of good address 


. so about 35 ; sroenee. t 
Design, Construction, an: aintenance of ‘and 
Asphalt Plant Contractors’ Equipment and Machinery. 
—Address, 9503, The Engineer Office. 


ein Young CIVIL or gag bong for Indus- 
wind My Oat, alg Q Mage pome 
ut. ng Quan 
one ie dress, stating sateey 
vd Office, 9604 








anions in Setti 
Constructional 
required, 9604, The 


SSISTANT MANAGING DIRECTOR REQUIRED 
A” for well-known Foundry. Must have oe 
training in either Iron or Steel. Investment up 
£5/10,000, but the right man way capital will fave 
equal consideration.—Address in confidence, 9608, The 
Engineer Office. 9608 A 


AeSD fs ge tyre ENGINEERS RE- 


the East. Applicants 
ant possess the Stfomal, oF Higher National Certi- 
ficate and should have served a full apprenticeship at 
General Engineering Works on the Maintenance, Over- 
haul, and Construction of Plant or on work a 

the Handling of Internal © Oil 
to 150 H. Ps they should _ possess a good Showlelee 
Pumps or 25-28 ; BR 28 ap 

annum 

t fund.—. ith copies of ‘testimonials 
(not returnable), 9574, The Engineer Office. 95744 


Aout Cony ENGINEER? ae Sg a hy Jam 
serv ny 
28, . University degree 


in neering Works 
Salary from £450 per annum.—Write Box “ ea a * 
c/o 95, Bishopsgate, 2, Louden, E.C,2. 


wg ENGINEER WANTED for Construction of 
Cie Reinforeed Concrete and Masonry Le 
over a River Dee at Aberdeen; must 
extensive oxpetense ar — works and be able te 
act as ent.—-Reply, 8 ng age, © . 
salary pm ted, to J. ANDERSON, Ltd., 
Balmoral Works, Balmoral-road, Aberdeen. 9623 a 














only. 
providen' 











ONTRACTORS’ ENGINEER and JUNIOR 
C QUIRED.—Apply, with references, stating a 
= salary required, NOTT, BRODIE and CO td., 

, Queen-square, Bristol. 9586 A 





REQUIRED, Am 30-35, seer: 
get ge a Ene 


hly ex i Bomeeal Mec! 
nee cortnge” Pant Design, and Factory Tay out. 


ad tage.— Write, s' 
ae tee ee ea ony van Siuuieed. fo “STARE 


lence, 
OFFICER, LCL. Metals, Ltd., Witton, Birmingham. 6. 





RAUGHTSMAN [age he nee for West of England. 
preferably with ex of Diesel Engines . 
Compressors and ns Reduction and Reverse Gears - 
State ex: mig and salary required.—Address, sdee 
The En flice. 9587 


UGHTSMEN. 
DLEY PAGE, Ltd., Cricklewood Eeadon, 
N.W.2, have VACANCIES for FIRST-O 
DRAUGHTSMEN. a Aircraft Broxieans 
desirable, but good Engineering Experience will be 
considered. eh ¢ in writing only, stating age, fe 
salary required, to CHLEF 


particulars, 
DRAUGHTSMAN. 9620 A 


wag Ss gin mem Senior Mechanical and Elec- 


havi b gener yo with Power Distribu- 
tion Rensbuenes Des Design.—Address, giving age, m expert: 


d, 95738, The Engineer 
ence, and salary require 0578 A 











MAN WANTED, Used to Centrifugal 
Di ind Reciprocat rocating Pumps.—Write, ay Walt age, 
Sxpertente. and are required, to 
TYLER and CO., , Luton. 585 A 
(JUNIOR) REQUIRED, Bxperi. 
Dace Avot Collier Colliery Winding knowledge 0 


Plant ; 
By- cA Recovery Plant ae en nl 
Cs salar: required, 
THOMNE WILL Sy ARHAM SUCCESSORS. 
Burton-on-Trent. 9529 a 


MAN WANTED, Experi eee. 
iy aeanae. General Engineeriug, Mssex. Full 
aud salary required.—Address, 9397, The 

ngineer Office. 9397 A 











TED for Yorkshire District, 
ie wo yA Coal Screening and Material 


with experience in 
dling Plant. State age, experience, and salary. 
posed 9601, The Engineer Office. 9601 A 


For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


Electric Power Plant Extensions at 
Birmingham. 


On Tuesday last proposals were placed before the 
Birmingham City Ceuneil for the further development 
of the Hams Hall power station, and extensions to 
mains and sub-stations, at a total cost of nearly 
£2,000,000. With the approval of the Electricity 
Commissioners, the Central Electricity Board has 
authorised the installation of an additional boiler, 
with a maximum evaporative capacity of 250,000 Ib. 
of steam per hour, complete with the necessary 
ancillary plant. International Combustion, Ltd., is 
reported to be prepared to supply and erect the com- 
plete unit for a sum of £95,000, which is only 7-2 per 
cent. higher than its tender price in 1934 for a similar 
unit. In view of the advances known to have taken 
place in the cost of steel plates, forgings, and wages, 
this is considered to be a very favourable offer, and 
it is recommended that the Finance Committee be 
instructed to apply to the Electricity Commissioners 
for sanction to borrow £108,290, which is the estimated 
sum necessary to carry out the work at the station. 
Apart from the financial aspect is the saving of time 
which will be effected as regards the avoidance of 
the preliminaries necessary in connection with a 
public invitation to tender, and the more expeditious 
execution of the work by a firm fully acquainted with 
the Corporation’s requirements. For some years 
past the Committee has recognised that further 
extensions of a major character would be necessary 
to meet the increasing demand upon the undertaking, 
and following the completion of the Hams Hall 
station it would be necessary to establish a second 
generating station. As reported in the article on 
* Electrical Engineering in 1937,’ published in our 
issue of January 7th, the Central Electricity Board 
has sanctioned for this new station a main turbo- 
alternator of 50,000-kW capacity and an auxiliary 
machine of 3500-kW capacity, together with three 
boilers, each having a maximum continuous evapora- 
tive capacity of 350,000 Ib. of steam per hour. 


The Niagara Falls Bridge Collapse. 


On Wednesday, January 26th, fears were enter- 
tained for the safety of the Falls View Bridge at 
Niagara, on account of the heaviest jam of ice which 
had occurred for the past thirty years. Towards 
evening the water in the gorge rose 40ft. higher than 
normal level, and 15ft. higher than the previous 
record of 1909. Under the pressure of the ice 
several girders of the bridge snapped, and one of the 
spans crumpled. On Thursday, at 4.12 p.m., the 
structure collapsed. Happily there were no casualties. 
The bridge, we may recall, was the sixth to be built 
across the gorge. It was of steel with a main span 
of 840ft., and two end spans, one of 190ft. on the 
American side, and the other of 210ft. on the Canadian 
side. The main span was a two-hinged parabolic 
brace-rib arch, supporting the floor system by means 
of vertical bents resting on the top chords of the 
arch, at the main panel points. The two end spans 
were pin-connected inverted bowstring girders. The 
bridge had a total width of floor of '46ft. between the 
centres of the outside facia stringers, and it carried 
on the level two tramway tracks with two carriage- 
ways and two footpaths outside the tramway tracks. 
The natural advantages of the site enabled the engi- 
neers to utilise rock supports, which made possible 
small abutments of concrete and masonry. A full 
account of the design and construction of the bridge 
was given in a paper on “ The Niagara Falls and 
Clifton Steel Arch Bridge,’”’ which was read by Mr. 
Leffert Leferrts Buck, M. Inst. C.E., before the 
Institution of Civil Engineers in January, 1901. 


Britain’s Largest Air Liner. 


On Wednesday, January 26th, the first of the new 
“Ensign” class of air liners designed and built for 
the European and Empire services of Imperial 
Airways, Ltd., by Sir W. G. Armstrong-Whitworth 
Aircraft, Ltd., of Whitley, Coventry, made its first 
flight from Hamble Aerodrome, near Southampton, 
to Baginton Aerodrome, Coventry. An average 
speed of about 175 m.p.h. was maintained. The 
machine is one of fourteen under construction 
for Imperial Airways, and is a low-wing cantilever 
monoplane with four Siddeley ‘‘ Tiger [IX ” engines, 
each of 880 B.H.P. output, with variable-pitch 
air screws. The “ Ensign” has a designed cruising 
speed of about 160 m.p.h., a top speed of 200 m.p.h., 
and a range in still air of about 760 miles. A feature 
of the design is the four saloons for twenty-seven 
passengers on the European routes, and three saloons 
for twenty passengers with sleeping accommodation 
on the Eastern Empire routes. The loaded weight 
will be about 46,500 lb., which compares with 
about 40,500 lb. for the Empire flying boats. On 
the previous Monday a short light-loaded trial 
was made over the Solent, and after a height of about 
1000ft. had been reached a speed of 120 m.p.h. 
was obtained with the engines at about half throttle. 





The machine was in charge of Flight-Lieutenant 
C. K. Turner-Hughes, and the take-off run was 
short, and there was an easy landing. In general, 
the easy flying of the machine, its stability, and 
its ease of control, were demonstrated. At Coventry 
the builders’ usual trials will be carried out, and 
afterwards further official trials will take place 
at the Air Ministry Testing Station at Martlesham 
Heath, prior to the issuing of the certificate of 
airworthiness. 


Waterloo Bridge and Blackwall Tunnel. 


At the meeting of the London County Council 
which took place on Tuesday, February Ist, the 
Highways Committee reported that in conveying to 
the Council the decision of the Government, already 
referred to in these columns, to give a grant of 60 per 
cent. towards the cost of the new bridge, the Minister 
of Transport makes reference to the early publication 
of Sir Charles Bressey’s Report on the Highway 
Development of Greater London, and the magnitude 
of the task ahead. The Committee concurs with the 
proposal of the Minister that the plans for the new 
bridge shall be submitted to the Royal Fine Arts 
Commission. With regard to the progress made 
with the preparatory works for the construction of 
the new Waterloo bridge, the Committee states that 
the works at the approaches have been practically 
completed, and that protective works in the river 
and the erection of the gantry from which large 
travelling cranes will operate are well advanced. The 
construction of the cofferdam for the pier nearest 
the south bank is in hand and piles are being driven 
in the river bed to carry the centering for the two 
southern spans of the bridge. Granite stones from 
the old bridge will be used in facing the river piers of 
the new bridge, and a start has been made with the 
preparation of the stones selected for this purpose. 
In connection with the Council’s proposal! to duplicate 
the Blackwall Tunnel, at a cost of nearly £3,000,000, 
which proposal is to be embodied in a Bill to be con- 
sidered in the present parliamentary session, the High- 
ways Committee recommends the Council to arrange 
for trial borings in order to obtain information 
regarding the geological strata along the line planned 
for the additional tunnel. 


Fen Drainage. 


At a meeting of the Ouse Catchment Board, which 
was held in Cambridge on Thursday, January 27th, 
an important discussion on the future policy of Fen 
drainage took place. The minute of the General 
Purposes Committee, to the effect that the financial 
position of the Board, both present and prospective, 
precluded it from proceeding further with the outfall 
scheme unless some larger Government grant could 
be obtained, was carried nem. con. In supporting 
the view of the General Purposes Committee, Mr. 
W. L. Raynes, the Chairman of the Finance Com- 
mittee, made the point that greater Government 
assistance would be largely achieved were the 
Treasury to raise the necessary loans instead of the 
Board. The sum involved in carrying out the 
Kraaijeveld scheme, urged by the Ministry of Agri- 
culture, would be something like £6,000,000, and if 
the Treasury could raise a short-term loan at 3 per 
cent. a considerable saving would be effeeted com- 
pared to a loan at 4 per cent. the lowest possible by 
a non-trustee body like the Board. The Chairman of 
the Board, Mr. M. G. Townley, informed the meeting 
that the estimate for the latest scheme was £4,500,000, 
and he felt that should it be turned down ; the Board 
would be tying its hands too much. He would prefer 
to proceed step by step e -d see what the effect was. 
A suggestion was made that if the Board declined to 
go on by passing the minute, it might be disbanded 
by the Minister of Agriculture, who would then carry 
out the work. The Vice-Chairman of the Board, Mr. 
H. G. Martin, asked for some assurance that if the 
large scheme were to be carried out the troubles 
would come to an end. He expressed the view that if 
a scheme making the fens safe were to be brought 
forward, then the fenmen would be freed from anxiety 
and would be prepared to do something towards 
meeting the cost of such a scheme. 


The Thames Barrage Inquiry. 


In a Journal note of December 24th last we 
recorded that the Port of London Authority had 
agreed to a public inquiry being held upon the pro- 
posal to construct a barrage across the river Thames. 
The Port Authority invited persons desirous of sub- 
mitting proposals for the construction of such a 
barrage to deposit plans and sections fully descriptive 
of the works proposed. Five such schemes have 
been submitted, and the plans are now open to 
inspection at the offices of the Port Authority. That 
submitted by the Thames Barrage Association—Mr. 
J. H. Bunge’s scheme—comprises a barrage at Wool- 
wich opposite the Royal Victoria Gardens. This 
barrage contains one large central lock, 650ft. long 





by 90ft. wide, flanked on either side by a 550ft. by 
80ft. and two 450ft. by 60ft. locks. Mr. A. E. Goodger 
has submitted plans and a large model of a barrage 
some 1500ft. long, through which are formed two 
100ft. and two 80ft. wide channels. Each of the 
channels is divided into locks 300ft. long, and by 
using these locks singly or in a series of two or three, 
ships of any length may be accommodated. The 
locks are interconnected by conduits through the 
centre of the barrage. A series of bascule bridges 
across the locks are designed for the conveyance of 
road, rail, and pedestrian traffic. A scheme sub- 
mitted by Messrs. C. W. E. Brown and 8. R. Broderick 
is for a barrage 1700ft. long in Bugsbys Reach, about 
1150ft. below the entrance to the Royal Victoria 
Dock on the north bank. This barrage would be of 
granite-faced concrete and support a viaduct for road 
and rail traffic. It is intended to maintain the water 
in the river at Trinity high water datum, and allow 
extra high tides to pass over the top. River traffic 
would be diverted through a ship canal about 300ft. 
wide and a mile long across the isthmus between 
Blackwall and Bugsbys Reach. This canal would 
incorporate five large locks at its down-river end. 
Plans of other schemes have been submitted by Mr. 
C. Hamilton Verity and Mr. F. W. Hopkiss. The 
official inquiry into the scheme will be opened on 
March 29th next under the chairmanship of Sir 
Henry Maybury. 


The Cunard-White Star Liner 
“Queen Mary.” 


THe Cunard-White Star liner “ Queen Mary ~ 
began her third Atlantic season on Wednesday, 
February 2nd, when she sailed from Southampton for 
New York, after undergoing a complete overhaul. 
which has taken six weeks and has given employment 
to some 1700 skilled men. The work was carried out 
by John I. Thornycroft and Co., Ltd., of South- 
ampton, under the supervision of the Cunard-White 
Star Company’s superintendent engineers and engi- 
neering staff, and included the dry-docking of the 
ship, and the detailed examination of hull and 
machinery, in accordance with the requirements of 
the Board of Trade and Lloyd’s Register of Shipping 
surveys. Two of the tail shafts were withdrawn and 
all propellers were examined and adjusted. The 
turbines were opened up and were found to be in 
excellent condition, as were the condensers. The 
boilers were inspected and cleaned, and the internal 
surfaces of drums, tubes, and superheaters were 
found to be in perfect order. Boiler brickwork was 
renewed, and the fuel system was examined and 
tested, as were the feed-water circuits, including the 
feed tanks and double bottom spaces. Two inter- 
mediate pressure Weir feed heaters of improved 
design have been added. The power station equip- 
ment for ship and hotel services was tested and over- 
hauled. In the passenger quarters, both the large 
and small public rooms were cleaned and in some cas¢s 
redecorated. Wood panelling was repolished and 
special lighting effects were installed in connection 
with some of the paintings. Other work which was 
carried out during the period of overhaul included the 
re-covering of seating in the lounge and other public 
rooms and the redecoration of state rooms. We were 
invited by the owners to visit the ship the day before 
she sailed and to see for ourselves the excellent way 
in which the work had been carried out. 


The Electricity Commission. 


Ir is announced by the Ministry of Transport 
that Sir John Snell, Past-President of the Institution 
of Electrical Engineers, retired at the end of 
January from the chairmanship of the Electricity 
Commission, an office which he has held since the 
establishment of the Commission in January, 1920. 
At the request of the Minister of Transport, Sir 
John Snell has agreed to continue to he associated 
for a time after his retirement with the work of the 
Commission in an advisory capacity. He is succeeded 
as chairman by Sir Cyril Hurecomb, formerly Per- 
manent Secretary of the Ministry of Transport, 
whose appointment as an Electricity Commissioner 
and Chairman Designate was announced in May last. 
Mr. J. M. Kennedy, a Past-President of the Institution 
of Electrical Engineers, who has-been a member of 
the Commission since July, 1934, becomes a Deputy 
Chairman of the Commission. On January 28th, 
Sir John Snell was presented with a silver fruit tazza 
bearing the inscription ‘“‘ Presented to Sir John F. C. 
Snell, G.B.E., Chairman of the Electricity Com- 
missioners, 1920-1938, on his retirement. A token of 
esteem from present and former Electricity Com- 
missioners and Staff.” The presentation was made 
by Sir Cyril Hurcomb, who was supported by his 
colleagues, Mr. J. M. Kennedy and Mr. C. G. Morley 
New, by three former Commissioners, Sir Harry 
Haward, Sir Archibald Page and Sir Leonard Pearce, 
by the Secretary, Mr. R. 'l. G. French, by the Chief 
Engineering Inspector, Mr. H. Nimmo, and by a large 
number of the Staff both present and former, 
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The Grand 


No. 


YHE Columbia Basin project embraces a large area 

in the north-eastern quarter of the State of 
Washington, as shown in Figs. 1 and 2. The purpose 
of the project includes power development, irrigation 
of land, and, to a lesser extent, improvement of navi- 
gation, and flood control. The ultimate capacity of 
the main turbines of the designed hydro-electric 
plant is 2,700,000 H.P., and the sale of that energy is 
counted upon to defray two-thirds of the total cost 
of the entire undertaking. The water to be distri- 
buted for irrigation will render agriculturally pro- 
ductive 1,200,000 acres of potentially fertile, but now 
semi-arid, lands which have a normal rainfall of about 
10in. annually. According to the latest figures 
issued by Government authorities, the estimated cost 
of the Grand Coulee dam and pewer plant 
179,000,000 dollars, and the pumping plant and irriga- 
tion system will entail an added outlay of 198,000,000 
dollars. The last annual report of the Columbia 


is 


Coulee Dam. 


canyon of the Columbia River, is now rising on the 
site chosen as the one best fitted to meet the several 
prescribed conditions. 

The Columbia River, 1210 miles long, has its source 
in the melting snow and ice on the shoulders of the 
Canadian Rockies. For 785 miles the river traces a 
meandering course through the State of Washington 
and along the southern border of that State, between 
the international boundary and its mouth on the 
West Coast. Between the southern border of British 
Columbia and the Pacific Ocean the river has a total 
drop of 1300ft., and the waterway is second only to 
the Mississippi River, among the rivers of the United 
States, in volume of flow. The ice and snow on the 
Canadian watershed furnish the State of Washington 
with an abundance of water just when growing crops 
most need plenty of moisture. The Grand Coulee 
dam is in the depths. of a rocky canyon that, at the 
dam site, is about 2000ft. wide, with flanking granite 





Basin Commission, of the State of Washington, 


walls 700ft. high. Elsewhere the canyon walls rise 
to 1500ft. The annual flow 
of the Columbia, at the 
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dam site, is five times as 
large as that of the Colo- 
rado River at Boulder 
dam, and the average dis- 
charge at that point is 
109,000 second-feet. The 
minimum discharge at the 
dam site is 16,000 secend- 
feet; and the maximum 
recorded discharge was 
492,000 second-feet 
although the estimated 
discharge during the flood 
of 1894 ,has been put 
at 725,000 second - feet. 
During high water in the 
summer time the river 
rises from 40ft. to 62ft., 
where the dam is building. 
When the dam is com- 
pleted the pool above it 
will extend upstream to 
the international boun - 
dary, a distance of 151 
miles, and will have a 
capacity of substantially 
10,000,000 acre-feet. It 
will thus be possible to 
regulate the stream so as 
to provide a minimum dis- 
charge of not less than 
35,000 second-feet at the 
dam. The Columbia River 
is virtually free from silt, 
and the impurities that 
cause turbidity during 
flood stages are nearly all 
held in suspension and will 
continue downstream with- 
out being precipitated in 
the pool above the dam. 
In this respect the Colum- 
bia River differs radically 
from the Colorado River. 
Prior to the start of con- 
struction work the low- 
water width of the Colum- 
bia at the dam site was 
700ft., increasing to 850ft. 
at flood stage. In mid- 
channel the stream was 
about 50ft. deep, and the 
river bed consisted of a 
40ft. blanket of alluvial 
material resting upon basic 
granite. The overburden 
increases shoreward to a 
depth of 200ft. at the toes 
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FIG. 1—-GRAND COULEE DAM AND APPURTENANT WORKS 


announces that the total Federal investment is not 
expected to exceed 260,000,000 dollars, because, 
during different stages of construction of the project 
as a whole, revenue will be earned by the sale of water 
and power. Years ago, when some of the Trans- 
continental railways pioneered their way across the 
Continent. the Government helped to finance them 
and also granted them alternate sections of land 
adjacent to the lines on each side. The railways 
induced the migration of thousands of persons, whose 
future in the Columbia Basin was not unpromising 
during a few years, when the rainfall was abnormally 
high. But the situation took on another complexion 
thereafter, when rainfal] returned to its charac- 


teristic scantiness. 

Ten years ago experts of the Federal Government 
started to investigate the region and to devise ways 
to draw water from the Columbia and to effect its 





of the flanking canyon 
slopes. The undertaking 
will be aided by the spec- 
tacular Grand Coulee, 
which has its northern portal nearby on the west 
side of the canyon at an elevation of 600ft. above 
the low-water level of the river. The Grand 
Coulee bears testimony to the magnitude of the 
forces at work when the Cordilleran ice sheet 
developed in that section of North America. The 
ice barrier impounded the flow of the river, which 
was then presumably of far greater volume than man 
has known it, and the level was raised until the water 
was able to escape south-westward over the rocky 
floor of the neighbouring plateau formed of granite 
and numerous strata of basalt, of great and lesser 
thicknesses, indicating successive flows of lava. The 
Grand Coulee, which has a length of 52 miles, a 
maximum depth of approximately 900ft., and a width 
ranging from 2 to 5 miles, was eroded by the river, 
which, on the dispersal of the ice barrier, returned to 
its original bed. In the southern section of the Grand 
Coulee there is now a precipice with a sheer drop of 





widespread distribution within the basin for irri- 
gation purposes. 


The Grand Coulee dam, in the 


417ft. and a width at the crest line of more than 





4 miles, over which the ancient Columbia is estimated 
to have poured a volume of water fifty times as great 
as that now flowing over Niagara Falls. The floor of 
the Grand Coulee is 600ft. above the low-water level 
of the Columbia at the dam site, and about half the 
length of the Grand Coulee is to be used as a stabilising 
basin for water pumped into it, at its northern end, 
from the Columbia, and then released at its southern 
end into an irrigation canal system. The north and 
the south ends of the pool are to be closed by two 
dykes, the north one 92ft. and the south one 97ft. in 
height. The full length of the Coulee will not be used 
because of faulted areas of rock in the southern half, 
which would make it impossible to prevent excessive 
losses by leakage. The basin planned will have a 
storage capacity of 1,050,000 acre-feet, and the water 
can be distributed by gravity flow so as directly to 
irrigate 980,000 acres, and 220,000 acres of land at 
higher elevations, not exceeding 100ft., may be 
irrigated by pumping. Normally the level of the 
Grand Coulee reservoir will be maintained at approxi- 
mately 1570ft. above the sea, and a draw-down of 
slightly more than 15ft. from storage will suffice 
to furnish 329,000 acre-feet of water for irrigation. 
In this manner the reservoir will assure @ continuous 
supply of water for areas under cultivation for some 
while even though the pumping plant at the river 
may be temporarily shut down. 

The water impounded above the Grand Coulee Dam 
will generate power both forsale and to operate the large 
pumping plant which is to be placed on the up-river 
side of the dam. Depending upon the surface eleva- 
tion of the river pool, the pumping plant will operate 
against a maximum head of 367ft. and a normal head 
of 295ft. The pumps will deliver water into a canal 
1-7-miles long that will carry the flow to the northern 
end of the Grand Coulee reservoir. The water in the 
river reservoir, when at the designed maximum level, 
will permit a draw-down of 80ft., representing a 
volume in excess of 5,000,000 acre-feet, and, should 
oceasion require, that storage may,be utilised for power 
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FIG. 2—COURSE OF THE COLUMBIA RIVER 


production, irrigation, or the regulation of the river 
for the benefit of navigation between The Dalles, 
above the Bonneville dam now under construction, 
and the mouth of the Columbia River, a distance of 
200 miles. 

The site chosen for the Grand Coulee Dam is at a 
point on the Columbia River where, according to 
numerous recognised authorities, power can be 
generated at a lower cost than elsewhere in the 
United States; it is estimated that firm power 
can be made available at the switchboard for 
]-2 mills per kWh. Ata wholesale price of 2-25 mills 
per kWh the opinion has been held that electric 
public utilities would be glad to purchase current 
for re-sale and distribution rather than go to the 
outlay of constructing their own generating plants 
to meet customer demand. 

When work was first authorised on the Grand 
Coulee project in July of 1933, the scheme was directly 
under the control of the State of Washington, with 
financial aid from the Federal Government, and, as 
planned, it was estimated that an allotment of 
63 million dollars would suffice to carry the under- 
taking to the stage of effective service then con- 
templated. A low dam was proposed that would 
rise 152ft. above low water, that would have a crest 
length of 3400ft., and be provided with a power plant 
capable of ultimately developing 700,000 H.P., 
but which initially would have an installed capacity 
of only 145,000 H.P. 

In July of 1934 an associated organisation of engi- 
neering constructors, known as the Mason-Walsh- 
Atkinson-Kier Company, was awarded the contract 
for the erection of the low dam and the associated 
power house ; but by the time the contractor had shut 
out the river from an area enclosing the western 
section of the dam site, time had been afforded for a 
deliberate consideration of the whole subject of river 
control, power development, and irrigation so far 
as concerned the Grand Coulee project, and the lack 
of wisdom of first building a low dam and then 
saddling it with a much higher structure had become 
increasingly apparent. 

The Department of the Interior, of which the U.S. 
Bureau of Reclamation is a part, issued a change 
order, on July 7th, 1935, which specified that new 
plans would be substituted for the original ones, 
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and that the Mason-Walsh-Atkinson-Kier Company 
should construct the base of the high dam to a height 
of 177ft. and place in that substructure for a 500ft. 
dam (see Fig. 3), the 3,600,000 cubic yards of con- 
crete that was to have been poured on the site in 
erecting the low dam and certain appurtenant struc- 
tures. Thehighdam (Figs. 4 and 5) will assure 5,200,000 
acre-feet of stored water for irrigation. It is to have 
two power plants, one on each side of the river, and 
they will be equipped to generate 2,182,500 kVA, 
while the single power plant of the low dam would 
have been able to generate but 520,000 kVA. During 
the present year the Congress has appropriated an 
additional sum of 13 million dollars for the completion 
of the foundation and the erection of the high dam. 
The high dam will have a maximum height of 


When raised to their full height, to maintain the 
surface of the reservoir at normal high water, the 
elevation of the pool will be 1290ft. above sea level. 
With the water surface at that height, and with the 
spillway gates lowered, the spillway will have a 
capacity of 1 million second-feet, a volume in excess 
of twice the recorded flood discharge of the river at 
the dam site. The spillway crest is 327ft. above low 
water. A roadway, 26ft. wide, is to surmount the 
crest of the dam, and over the spillway the road will 
be supported by a bridge of eleven spans. The road- 
way will be flanked on each side by a parapet wall, 
40in. high. The toe at the downstream base of the 


spillway will have the form of a deep trough or 
‘“ bucket,”” which is to serve the two-fold purpose of 





a stilling pool to break the force of the descending 


combined discharge capacity of 273,000 second-feet. 
The storage of water above the Grand Coulee dam, 
and the regulation of the flow at other than flood 
stages, will so affect the normal flow of the river for 
275 miles downstream—to the mouth of the Snake 
River—-as to increase by 100 per cent. the firm power 
that might be developed by the several projected 
plants that could be effectively established within 
that stretch of the Columbia. Below the Snake River, 
downward to the Bonneville Dam, now building, the 
Grand Coulee Dam will be the means of increasing 
firm power output by fully 50 per cent. Three other 
power pools are proposed between the Snake River 
and the Bonneville pool. 

On each side of the river on the downstream side 





of the dam will be a power house built of steel and 











FiG. 3—GRAND COULEE DAM VIEWED FROM ™“UPSTREAM AND FROM WEST 


approximately 557ft. above the lowest contact with 
the supporting bed rock, and will raise the surface 
of the river 357ft. above low water. This straight 
gravity type concrete structure will have a trans- 
verse base spread of 500ft., a top width of 30ft., and 
a crest’length of 4200ft. There will be worked into 
the dam the two associate power houses, the pumping 
plant, and other appurtenant works, a total of sub- 
stantially 11,250,000 cubic yards of concrete, approxi- 
mately 2} times the volume of concrete placed in the 
Boulder dam. The dam and power houses together 
will contain 32,500 tons of reinforcing steel. The 
spillway, centrally situated, is to have a length of 
1650ft. It will be divided into eleven openings, 
each 135ft. in width, and in each opening there will 
be a steel drum gate 28ft. in height, the gates, when 





lowered, sinking into recesses in the spillway crest. 


water and to give it a “jump” that will greatly 
lessen any erosion that would Jead to undercutting 
the dam. 

Through the spillway section of the dam there will 
pass sixty steel-lined conduits, each 8}ft. in diameter, 
arranged at three levels, 100ft. apart, and designed 
to discharge at the downstream face of the spillway 
so that the water will fall in the bucket. The dis- 
charge through each conduit will be regulated by a 
102in. tandem gate, the gates being placed near the 
upstream ends of the conduits. Semi-circular 
reinforced concrete trash-rack structures, on the 
upstream face of the dam, will shield the intakes of 
the outlet conduits, and each protecting structure 
will have sufficient spread to screen two of the outlets 
on each level. When operating with the reservoir at 





maximum storage head, the sixty outlets will have a 





SIDE OF THE RIVER 


reinforced concrete, and each structure is to have a 
length of 765ft., a width of 112ft., and will rise 292ft. 
above the lowest point in contact with bed rock. 
Within each power house there will be installed nine 
main vertical hydraulic turbines, each of 150,000 H.P., 
each driving a generating unit of 120,000-kVA capa- 
city, 60 cycles, and 13,800-volt windings. In addi- 
tion to the foregoing, the power plant on the west side 
of the river will contain three service units, each of 
7500-kVA capacity. The total generating output 
will be 2,182,500 kVA. The turbines will operate 
under a maximum head of 360ft., a minimum head 
of 265ft., and an average head of 335ft. Water will 
be delivered to the main turbines through eighteen 
penstocks, each I8ft. in diameter, and the penstocks 
will be provided with shut-off gates and trash racks. 

Adjoining the west abutment on the upstream 
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flank of the dam will be placed a reinforced concrete 
pumping plant which will house twelve electrically 
driven units. Each pump is to be driven by a 
65,000 H.P. direct-connected motor, and each pump 
will have a capacity of 1600 cubic feet per second. 
The pumping plant will therefore have a total capacity 
of 19,200 cubie feet per second, and the maximum 
operating head will be 367ft., while the normal head will 
be 295ft. The pumps will lift the water through 10ft. 
discharge pipes. about 700ft. in length, and deliver 
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FiG. 5—SECTION THROUGH HIGH DAM AND 
ORIGINAL Low DAM 


the water to the canal that will convey it to the Grand 
Coulee reservoir. When water is needed most in the 
growing season, the Columbia River will be at its 
high stages, and this surplus will furnish the motive 
foree for the secondary horse-power then required to 
lift the major volume of water needed for irrigation. 
The sale price for secondary power will be at the rate 
of 0-5 mill per kilowatt-hour. 

The Grand Coulee reservoir, between the two 
terminal dykes, will have a length of 25-2 miles. 
At its southern outlet the reservoir will discharge 
into a main canal 9-2 miles in length, and that canal, 





in turn, will feed two main branch canals which with 
a subsidiary system of laterals will deliver by gravity 
flow to most of the irrigable lands within the Columbia 
basin. As the agricultural development of the region 
will proceed by stages, it is estimated that the entire 
project will require approximately forty years to 
make the fullest use of all the available fertile soil. 

Actual work, of a preparatory nature, was started 
by the contractor on June 13th, 1934. The Grand 
Coulee Dam is situated approximately 30 miles from 
the nearest trans-continental trunk railway, and to 
render the site accessible the Federal Government, 
through the U.S. Bureau of Reclamation, financed 
the building of the necessary access branch line, 
extending from Odair, a station on the Northern 
Pacific Railway, to the dam site. The route traced 
by that railway is over the floor of the Grand Coulee 
northward until reaching the western crest of the 
canyon through which the river flows, and then, by 
two switchbacks, the line descends to its terminal 
at the Government warehouse. The railway’s 
maximum gradient is 5 per cent. The State of 
Washington constructed, over much the same course, 
a hard-surfaced, heavy-duty highway between Coulee 
City, adjacent to Odair, and the Grand Coulee Dam 
site. Both the railway and the highway rest on 
benches excavated in the granite walls of the canyon. 
A second highway, from the town of Wilbur on the 
continental trunk line, was conditioned later for 
heavy traffic. To accommodate its resident personnel, 
the Government called into being a well-organised 
community, now known as Engineer’s Town, on the 
west side of the river, and the contractor established 
a corresponding camp, known as Mason City, on the 
east flank of the river. The Government settlement 
will be a permanent one. 

The population of the two settlements is about 
5000. Electric current reaches the dam site and the 
various settlements adjacent to it over a line 30 miles 
long which transmits energy from Coulee City under 
contract with the Washington Water Power Com- 
pany. The charge for current used is 2-5 mills per 
kilowatt-hour. 

On page 138 are reproduced two views showing 
the dam under construction. 

(To be continued.) 
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Ill c.—-VaRyYING Vacuum. 
JEFORE proceeding to illustrate the use of these 
curves by one or two examples, it appears best to 
close the case for the method of throttle governing 
by considering the effect of allowing the turbine 
to exhaust into a condenser supplied with a constant 
flow of cooling water at a constant inlet temperature, 
a very important case in practice. The result of 
this procedure is that as the steam duty falls the 
vacuum increases, and the loss in available heat drop 
due to throttling is thereby reduced. We shall 
assume that the internal Willans’ line for this case 
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FiG. 2—PART OF MOLLIER HEAT CHART 


of “varying vacuum,” as it is generally called for 
brevity, may be considered a straight line without 
appreciable error ; this is confirmed by turbine tests. 
We shall therefore base our calculations on the figure 
of 60 per cent. steam duty, as in the case of constant 
vacuum. 

Fig. 5 shows the condition of affairs on the steam 
chart. The line N,’N,’ is the isobar corresponding 
to the vacuum maintained by the condenser at 60 per 
cent. steam duty, and it will be observed that an 
additional heat drop N,N,’, which we shall call 
y B.Th.U. per pound, is available. The loss in avail- 
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Performance at 
Loads. 


able heat drop now becomes x—y, instead of 2, and 
the internal light load fraction will be given by 

X—Y 
X—Y+H’ 
y will clearly depend principally on the difference 
in vacuum between the values for 100 and 60 per 
cent. duty, but will also depend to a small extent 
on the entropy at N, (or at P,) since the lines N,N, 
and N,’N,’ are not quite parallel. This dependence 
upon the entropy at P, may, if desired, be considered 


ae where Y=1-5y. The heat drop 
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Fic. 3—BACK PRESSURE-ENTROPY CURVES 


as dependence upon the entropy at P,, since P,P, 
corresponds to an increase in entropy of 0-054 units. 

We must now attempt to find some simple method 
of obtaining the value of y without resort to calcula- 
tions on the heat chart for each individual case. To 
this end let us consider the vacuum-steam duty curve 
for a given condenser, that is, the curve showing the 
way in which the vacuum maintained by the con- 
denser varies with the steam duty. Fig. 6 shows 
three typical examples. For convenience the steam 
duty is shown as a percentage of the duty for which 


28in. of mercury vacuum, the cooling water inlot 
tempeiature being 80 deg. Fah. Now, if there were 
no air leakages, and no air carried in with the steam, 
the limiting vacuum at zero steam duty would be that 
at which the saturation temperature is 80 deg., 
namely, 29in. almost exactly. But such air leakages 
do exist, and consequently the limiting vacuum is 
less than 29in. by an amount which depends on the 
type and capacity of the air ejector in use. For air 
ejectors of similar type and capacity (in relation to 
condenser size) this reduction in limiting vacuum is 











50 een 
48 —+— 
46}-— a 
x | 

44 

| | 

bet 
42 eee Be " | 7 T Tt + 

| | | } | 
| | | | | OR eye 

4055 26 27 28 29 


Vacuum, Ins. Hg. (Bar 30”) RR 


Tre Encineer™ 


FiG. 4—THROTTLING LOSS IN CONDENSING TURBINES 


almost constant, independent of the vacuum for 
which the condenser is designed, and of the size of the 
condenser. Thus curve B represents the performance 
of a condenser designed to maintain a 27in. vacuum 
with the same cooling water temperature, 80 deg. 
It will be seen that the limiting vacuum is the same 
as that on curve A. It is obvious that curve B is 
steeper than curve A, and hence the gain in vacuum 
at, say, 60 per cent. steam duty is greater in the case 
of B than in the case of A. Curve C shows a typical 
vacuum-steam duty curve for a condenser designed 
for 27in. vacuum with 95 deg. cooling water tempera- 
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Fic. 5—STEAM CHART FOR VARYING VACUUM 


ture. This curve, of course, coincides with B at the 
design duty, 100 per cent.; on the other hand, the 
theoretical limiting vacuum is 28-35in. and the 
limiting vacuum in practice is somewhat lower. The 
curve is therefore less steep than B, and there is a 
smaller gain in vacuum at 60 per cent. steam duty. 
It is therefore clear that in order to investigate the 
effect of varying vacuum upon the turbine light load 
fraction we must consider in our calculations not only 
the vacuum at 100 per cent. duty, but also the cooling 
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Fic. 6—CONDENSER VACUUM-STEAM DUTY “CURVES 


water temperature. Figs. 7 and 8 express the results 
of a considerable amount of work put into a form con- 
venient for our present purpose. It has been found 
possible to plot the gain in heat drop, y, against the 
design vacuum, for a constant inlet cooling water 
temperature, and a constant entropy at the point 
corresponding to P, in Fig. 5. Such curves appear to 
hold with considerable accuracy, even for mutual 
variations of cooling water quantity and condensing 





the condenser is designed. 
Curve A corresponds to a condenser designed for 


surface, provided that the air ejectors are of similar 
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type. Figs. 7 and 8 apply only to surface condensers 
fitted with modern steam jet air ejectors, and do not 
apply to jet condensers or to surface condensers fitted 
with mechanical air pumps. The quantity Y=1-5 y 
is, of course, shown instead of the actual gain in heat 
drop, as explained earlier. A number of curves are 
given in Fig. 7 for different inlet cooling water tem- 
peratures. There are also shown two dotted lines 
marked «=5 deg. and 10 deg. respectively, running 
nearly horizontally, the horizontal zero line of the Y 
curves corresponding to «=0 deg. These dotted lines, 
in fact, indicate the difference between the saturation 
temperatures corresponding to the vacua at 100 and 
60 per cent. duty, and are used as an index of the 
correction required for variations in the value of 
entropy at P, in Fig. 5. The extent of this correction 
is shown in Fig. 8, plotted against the entropy for the 
three values of «=0 deg., 5 deg., and 10 deg. The 
correction being small in any event, a mental estimate 
of the value of « from Fig. 7 is quite sufficient. 

It will be observed that the curves of Fig. 7 are 
based on an entropy value of 1-7 at P,, the correction 
from Fig. 8 being zero at this entropy value for all 
values of «. The figure of 1-7 has, of course, been 
chosen as a round figure, somewhere near the middle of 
the range of values occurring in average practice. 

We shall now summarise the method of using the 
curves of Figs. 3, 4, 7, and 8, and then illustrate the 
method by an example of each case. 

(1) Calculate the external loss ratio 1’ from 
particulars of the no-load mechanical and electrical 
losses. If these are not known, assume 4 per cent. for 
an average case. 

(2) Obtain the adiabatic heat drop H, B.Th.U. per 
pound, from the condition represented by P, in Fig. 2 
It is as a rule sufficiently accurate to take this as 
3 to 4 B.Th.U. per pound less than the adiabatic 
heat drop from stop valve conditions (7.e., from P, 
in Fig. 2). Obtain similarly the entropy value at P, 
which may be taken as about 0-005 units greater 
than that at Py. The calculations are not sensitive 
to small changes in H or in the entropy, and in most 
cases, in fact, it will be sufficiently accurate to take 
simply the values at Po. 

(3) Read the value of X from Fig. 3 in the case of a 
back-pressure turbine and from Fig. 4 for a con- 
densing machine. In the case of a condensing turbine 
with varying vacuum, read the value of Y from 
Fig. 7 and correct from Fig. 8 for an entropy value 
0-054 units greater than that obtained in (2) above. 

(4) Then 

X-—Y 
X—Y+H 
(in which Y=0, except in the case of varying vacuum) 
and the light load fraction 1=1l’+(1—V’) 1”. 


, 


ExamMPLe 1.—Turbine Designed for 2001. per Square Inch 
Gauge, 600 deg. Fah. Total Temperature, 28in. of Mercury 
Vacuum (Constant at all Loads), with Throttle Governing. 

Adiabatic heat om oe steam 


tables) per pound 


391-0 B.Th.U 


Nozzle heat drop, H, say. 387-5 
_— "eg ete 45-4 

+H. - 432-9 
Internal light load fraction, l’ ee 10-5 per ce 

a 4 ion, &... = XH 9 per cent. 
External loss ratio l’, say bee 4 per cent. 
Turbine light load fraction | ... 0-105+4-(1—0- 105) 0-04 
14-1 per cent. 


EXAMPLE II.—As Above, except that Turbine is to Work Against 
a Back Pressure of 10 lb. per Square Inch Gauge. 





Adiabatic heat dro pe seprrmenete-: He B.Th.U. per pound 
Nozzle heat drop £ 18 PP o” 
Entropy at stop eabea, ‘spproxiinate 1- 672 units 

Entropy at nozzles, sa . 1-677 

From Fig. 3, X (10 Ib., 1: 677) 57- 5 B Th.U. : pound 
deb eon . beu; este ties 244 i 
Internal light load fraction I’ ce = 23-5 per cent. 
External loss ratio I’, sa ee 4 per cent. 

Turbine light load fraction / ... 0- 235+ (1—0-235) 0-04 


26-6 per cent. 


The following example illustrates the use of Figs. 7 
and 8 in a case of varying vacuum :— 


EXAMPLE III.—As in Example I, except that the Condenser is 
Designed to Maintain a Vacuum of 28in. at Fuli Load with 
Cooling Water at 80 deg. Fah. and a Constant Supply of 
Cooling Water at all Loads. 

Nozzle heat drop H, as in erased [ 


X, as in Example [ . 
Entropy at nozzles (Example 11) . 


387-5 B.Th.U, por pound 
45-4 


1-677 units 


Entropy at P, (Fig. 2 a*TER 5 

Y, Fig. 7 (28in., 80 deg.) .. 15-2 B.Th.U, par pound 
a=6 eg. approximate 

Correction (1-731, 6 the 3 + 0-3 

Corrected Y ; g57 0 Set.) eG 

Net loss X—Y . 29-9 

X-Y+H. 417-4 m 

Internal light load fraction I’ | 7-2 per cent. 

External loss ratio l’, say 4 per cent. 


0-072+ (1-- 0-072) 0-04 
10-9 per cent. 


Turbine light load fraction 1 = 


These examples illustrate clearly that in general a 
back-pressure turbine has a higher light load fraction 
than a condensing turbine, for two reasons. First, 
since the adiabatic heat drop is usually smaller, the 
loss due to throttling is a larger proportion of the 
adiabatic heat drop. Secondly, the value of the 
throttling loss itself is in general greater the higher the 
back pressure. 

There still remains one point to consider in the 
discussion of throttle governing. This is the case 
of varying vacuum with a condenser designed, not 





for full load on the turbine, but for some independently 
specified duty. Here it is necessary to ascertain the 
vacuum which the condenser will maintain when deal- 
ing with the full load steam from the turbine. This 
may be found from the vacuum-steam duty curve 
for the condenser. Now the limiting vacuum at 
zero steam duty depends primarily upon the cooling 
water temperature, and to a lesser degree upon the air 
ejector. Hence, as we have already pointed ‘out, this 
limiting vacuum will be approximately the same, for 
a given cooling water temperature, for all condensers 
of the same type. The general shape of the vacuum- 
steam duty curve between zero steam duty and that 
corresponding to full load on the turbine, may there- 
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Fic. 7—HEAT DROP-VACUUM CHART 


fore be expected to be the same whether the con- 
denser is designed to maintain a certain vacuum at 
turbine fuli load, or merely happens to maintain 
that vacuum, having been designed independently. 
This is, in fact, closely borne out in practice. Conse- 
quently, the vacuum to be used in connection with 
Figs. 4 and 7 is that which the condenser actually 
maintains at full load on the turbine, whatever the 
vacuum and duty for which the condenser itself has 
been designed. In the case of a condenser to which 
Fig. 7 is not applicable, such as a jet condenser, the 
vacua maintained at 100 and 60 per cent. of the tur- 
bine full load duty may be obtained from the vacuum- 
steam duty curve, and the value of Y calculated 
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FiG. 8—CORRECTION FOR ENTROPY VARIATION 


independently for the particular case in question by 
measurements on the heat chart or otherwise. 


[II d.—-VarIATION OF INTERNAL EFFICIENCY Ratio. 


We have now dealt with three of the four factors 
which contribute to a non-zero light load fraction 
for the case of throttle governing. There remains 
only factor (d) mentioned earlier, namely, variation 
of the internal efficiency ratio of the turbine with 
variation in load. So far we have neglected it as 
being of small importance, and we must now show 
justification for this neglect. 

Fig. 9 shows a typical expansion line P,P,P, on 
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Fic. 9—EXPANSION LINE ON MOLLIER DIAGRAM 


the Mollier heat chart for steam, with the first three 
stages shown in detail, though in exaggerated pro- 
portion. When the steam flow is reduced by closing 
the throttle valve, the condition point of steam enter- 
ing the first-stage nozzles moves from P, along the 
line of constant total heat to Q,. The pressure at 
Q, bears the same ratio to that at P, as does the 
reduced steam flow to the designed flow, and the 
pressure in front of the second stage bears a similar 
ratio to the pressure at P,. The condition point at 





the end of the first stage must therefore lie on a 
known isobar, which is shown as a dotted line passing 
through Q,. This point lies on a line through P, 
parallel to P,Q,, the length P,Q, being equal to 
P,Q,, owing to the equality of pressure ratios. Now, 
except in the region of low superheat, the isothermal] 
lines are very nearly parallel to the axis of entropy ; 
that is, the temperature at P, and Q, are approxi- 
mately equal, as are those at P, and Q;. And since 
the slope of any isobar depends solely upon the tem- 
perature, as mentioned earlier, the isobar through P, 
is parallel to that through Q,, and the isobar through 
P, parallel to that through Q,. It is therefore clear 
from simple geometry that the first stage adiabatic 
heat drop P,P,’, under design conditions, is the same 
as the heat drop Q,Q,’ under the conditions of reduced 
flow. The ratio of blade speed to steam speed is 
therefore the same in both cases, and hence the 
diagram efficiency is also the same. The majority of 
the parasitic losses in the stage depend principally 
upon the volumetric steam flow, and this is the same 
in both cases since the pressure falls proportionately 
with the gravimetric steam flow. Therefore the stage 
efficiency must be the same in both cases, and con- 
sequently the point Q, represents the condition of the 
steam at the end of the first stage. In other words, 
the condition point of steam entering the second 
stage moves along a throttling line as the steam flow 
is reduced,* and therefore by precisely the same 
reasoning as in the case of the first stage, the effi- 
ciency of the second stage is constant at all loads. 
This reasoning may be extended from one stage to 
the next, and only begins to fail seriously when the 
last few stages of the machine are reached, since the 
stage pressures near the exhaust end cannot fall so 
rapidly as the steam flow on account of external 
regulation of the exhaust pressure. There will there- 
fore be a fall in efficiency due to the last few stages, 
which will, however, be mitigated by the reduced 
heat drop taken out in these stages. There will also be 
a slight gain in efficiency due to reduced wetness 
losses, so that on the whole the change in internal 
efficiency ratio is very small. We have consequently 
justified our previous statement that in the majority 
of instances the internal efficiency ratio may be taken 
as constant. 

It may be worth pointing out, as a matter of 
interest, that a rise (or iall) of 1 per cent. in the 
internal efficiency ratio at half steam duty as com- 
pared with its value at full duty, will produce a 
decrease (or increase) of 1—/ points in the light load 
percentage. Thus, a calculated light load ratio of 
10 per cent. would become 10-9 per cent., and one of 
50 per cent. would become 50-5 per cent., if the 
internal efficiency were 1 per cent. lower at half steam 
duty than at design duty. It follows that in the 
case of a machine operating against a high back 
pressure, and, therefore, liable to a comparatively 
large fall in internal efficiency ratio when the steam 
flow is reduced, the effect on the light load percentage 
is nevertheless not excessive, since the factor 1—/ 
is in this case comparatively small. 


IV.—NozzLE CutT-ouT GOVERNING. 


We now propose to deal with the second method 
of governing previously mentioned, namely, govern- 
ing by varying the number of first-stage nozzles to 
which steam is admitted. The method, of course, is 
only applicable to turbines in which the first stage 
consists of an impulse wheel. Here there is no loss 
of available heat drop due to throttling, but there is 
instead in a multi-stage machine a marked loss in 
the internal efficiency ratio as the load falls, due 
almost entirely to the first stage. The pressure in 
front of this stage remains constant, whereas the 
pressure after the stage falls with the load. Con- 
sequently, the ratio of blade speed to steam speed 
falls, producing a fall in the diagram efficiency of 
the stage. There is also an additional loss due to the 
expansion ratio of the nozzles and the inlet angle 
of the blades being unsuited to the conditions of 
reduced load. But there are other factors which 
must not be overlooked, and we have three points to 
consider : 

(1) The first stage efficiency is reduced to an extent 
which depends upon the heat drop taken out in this 
stage at full load. 

(2) Part of this loss is regained as reheat, resulting 
in a greater available heat drop for the remaining 
stages than would be the case if the phenomenon 
of reheat did not exist. 

(3) The first stage is frequently designed to take 
out a larger heat drop than subsequent stages, in 
order to reduce the pressure and temperature to 
which the casing and the steam end gland are 
subjected. In consequence, the first stage, as a rule, 
has a lower efficiency than the remaining stages. 
At a partial load with nozzle cut-out governing, 
this stage has to deal with a considerably greater 
heat drop than on design load, and therefore the 
effect of its originally low efficiency is felt to a greater 
extent. 

As in the case of throttle governing, we shall 
assume that the line of total steam rate plotted 





*This has an interesting application in connection with 
turbines designed to bleed a portion of the steam flow from one 
or more stages, without automatic regulation of the pressure 
at which steam is bled. It will be seen that the total heat of 
the steam bled from any one point remains approximately 
constant at all loads, eowided that throttle governing is 


employed, 
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against load is straight. This is not strictly true, 
but is seriously in error at small loads only, and 
nozzle cut-out is seldom carried down to very small 
loads. We shall therefore attempt to calculate the 
loss in efficiency when the steam flow is throttled 
to 60 per cent. of its full load value, and we shall 
endeavour to express the results in a similar fashion 
to that employed in the analysis of throttle governing. 

The line AC P in Fig. 10 represents the expansion 
line of a multi-stage steam turbine at design load, A B 
being the heat drop in the first stage, and C the 
condition point of steam at the end of this stage. 
BC represents part of the isobar corresponding to 
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Fic. 10—EXPANSION LINE FOR MULTI - STAGE 


TURBINE 


the pressure in front of the second stage. Now, as 
the load falls, the condition point C does not move 
along a throttling line, as it would do with throttle 
governing, and therefore the wheel case pressure— 
that is, the pressure in front of stage 2—will not 
fall exactly in proportion to the steam flow. Never- 
theless, the error made by assuming this pressure 
to vary proportionateiy with the steam flow is not 
serious, and we shall neglect it and make the assump- 
tion. The isobar corresponding to the pressure in 
front of stage 2 at 60 per cent. duty is shown as the 
line B’C’E F, where C F is a line of constant total 
heat and represents an increase of approximately 
0-054 units of entropy (see Section III 6). Stage 1 
is now dealing with the heat drop A B’, and the con- 
dition of the steam leaving this stage is represented 
by the point C’, the reduction in efficiency being 
somewhat exaggerated in the diagram for the sake 
of clearness. Now, if we draw through B a line 
parallel to C F, it will intersect the isobar D F in a 
point E such that BE=CF, since BC is parallel 
to E F as shown in Section III d. The extra heat 
drop B B’ in the first stage is therefore given approxi- 


mately by BEx ae =0-054 T,, allowing for scale 
factor, where T, is the temperature at a point on the 
isobar B’E approximately midway between B’ and 
E. It will be realised that this heat drop is precisely 
the value x (mentioned in the discussion of throttle 
governing) for the entropy value at A and the pressure 
corresponding to B’. It may therefore be obtained 
by taking two-thirds of the value of X read from 
Fig. 3 for the entropy at A and a pressure equal to 
60 per cent. of the absolute wheel case pressure at 
full load. We shall denote this value of X by X’, 
and we can therefore express the heat drop in the 
first stage at 60 per cent. steam duty as h+%X’, 
’ where h is the heat drop at full load, namely, A B, in 
Fig. 10. 

Now it is clear that when the peripheral speed 
of the first wheel is low, the heat drop hf on full 
load will be small, and since the extra heat drop 
% X’ depends principally upon the steam conditions 
and only to a lesser extent upon h (in so far as the 
wheel case pressure is lower for large values of h), 
therefore, when h is small the extra heat drop repre- 
sents a large proportional increase in the heat drop 
to be dealt with by the first stage. It is thus evident 
that the fall in efficiency of the first stage depends 
upon the peripheral speed of the first wheel. The 
problem of determining the fall in efficiency of a 
given wheel with increase of heat drop is a difficult 
one, since the effects of increased shock angle and 
increasing degree of under-expansion in the nozzle 
are not easy to estimate. The writer has examined 
a large number of cases to the best of his ability, 
and has arrived at the following remarkable con- 
clusion, which holds over a considerable range :— 
The fractional loss of efficiency of a wheel of given 
peripheral speed with increasing heat drop is directly 
proportional to the increase in heat drop, the coeffi- 
cient of proportionality varying inversely as the 
square of the peripheral speed. The latter part of 
this conclusion is, of course, what we should naturally 
expect, but it is remarkable that the coefficient of 
proportionality does not depend upon the ratio of 
blade speed to steam speed at design load, being the 
same for all values of that ratio within the range 
normally employed in practice. On this basis, and 





denoting the fractional loss in efficiency of the first 
stage by 4, we may write 

Bie em 

~ ke (u/100)?” 

where uv is the peripheral speed of the wheel and & 
is a constant? The efficiency of the stage at 60 per 
cent. steam duty is then (l1—A) times its value at 
full load. 

We must now consider the extent to which this 
loss is recovered in reheat. To avoid further com- 
plicating Fig. 10, that part of it with which we are 
now concerned is redrawn in Fig. ll. Here AB 
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Fic. 11—DIAGRAM FOR REHEAT RECOVERY 


and C D represent two isobars, AC and BD being 
isentropics. The average slope of AB (i.e., the 
tangent of the angle between A B and the isentropic 


0) R 
, where T is the absolute temperature 





direction) is _ 


at a point approximately midway between A and B. 


eet ‘ : 00 
Similarly, the slope of C D is 
n 


» where T , is the 
absolute temperture at a point approximately 
midway between C and D (if C D is in the wet region, 
T, is the absolute saturation temperature corre- 
sponding to the pressure). Hence, if AX and D Y 
are drawn parallel to the axis of entropy, we have : 
T Th 
BX=A Xx—— }Y=DYx —. 
x 1000 and C Dx xX 1000 

Now A X=D Y, since A C and B D are parallel, and 
therefore : 


B D—A C=B X—C Y=B X (1 s =): 





Now if A and B represent the end points of two 
expansion lines drawn from the same initial condition, 
point B corresponds to a poorer efficiency of expansion 
than A, the difference in useful heat drop between the 
two expansion lines being B X. On the other hand, 
the heat drop available from B down to the exhaust 
pressure corresponding to C D is B D, whereas that 
from A to the same exhaust pressure is AC. We have 


= a) 

T : 
Consequently, in considering the complete expansion 
down to the pressure of C D, part of the loss repre- 


sented by BX is regained to subsequent stages, 
that part being : 
T. 


Put into general terms, for every | B.Th.U. per pound 
of useful heat drop which is lost at an absolute tem- 
perature T at some intermediate point of an expan- 
sion, there is made available for use in subsequent 


just shown that B D exceeds A C by B X ( 


BX (1 


z) B.Th.U. per pound, 
where T, is the absolute temperature at a point on 
the exhaust isobar whose entropy is the same as that 
of the point at which the temperature is T. This is 
a principle which is of great practical utility in 
facilitating rapid turbine calculations, as it enables 
the effect (upon the efficiency of the whole turbine) 
of a change in efficiency of one stage to be immediately 
calculated. A fall in efficiency of 1 per cent. in a 
stage handling 10 per cent. of the total heat drop 
might at first sight be imagined to cause a drop of 
approximately one-tenth of | per cent. in the overall 
turbine efficiency. But the foregoing reasoning 
(which, of course, may very easily be checked by 
actual measurement on the heat chart) proves that 
such an estimate may be considerably in error, the 
error increasing with the steam temperature at the 


stages a quantity (1 ahd 


a 

stage in question. The ratio Tn may easily be as 
low as 50 per cent., in which case the loss of | per 
cent. mentioned above would cause an overall loss 
nearer one-twentieth, than one-tenth, of 1 per cent. 

The third point mentioned above, namely, the 
effect of an initially low efficiency in the first stage, 
is simply calculated. We shall represent by y the 
fractional amount by which this stage falls below 
subsequent stages in efficiency—that is, the per- 
centage difference in efficiency is Y100. This 
reduction in efficiency is active over a heat drop of 
h on full load, and at 60 per cent. steam duty it 
operates over a heat drop amounting to h-+§%X’. 
In other words, at the reduced duty it operates over 
an additional heat drop of # X’. Once again this 
loss is to some extent regained by reheat. 


(To be continued.) 
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HE report for the year 1936-37 of the Department 
of Scientific and Industrial Research, published 
by H.M. Stationery Office, price 3s. net, opens with a 
tribute to the memory of the late Lord Rutherford, 
who was Chairman of the Advisory Council at the time 
of his death last October, and who had occupied that 
position for the preceding seven years. “‘ The reports 
which have appeared annually over his signature 
during that period,” the Advisory Council says, “ all 
bear testimony to the strength of his conviction 
that the prosperity of this country can only be assured 
if its industries make the fullest use of the technique 
and the discoveries of science. His practical mind, 
stored with its great fund of knowledge and guided 
by the deepest scientific insight, laid firm grasp on 
the essential task of the Department, that of assist- 
ing British industry to play its full part in the indus- 
trial revolution through which we are passing, a 
revolution in which empirical methods in the pro- 
cesses of manufacture must give place to those of 
scientific control. The importance of this task was 
ever in his mind, and he constantly presented it in 
new aspects.” 
In what follows we summarise those sections of 
the report which are of engineering or allied interest : 


THE NATIONAL PHysicaL LABORATORY. 


Standards.—During the year a redetermination has 
been completed of the value of the International Ohm 
in absolute units, using both the Lorenz and the 
Campbell methods. The results have shown that the 
“international” unit of resistance maintained at 
the Laboratory is equal to 1-00050 ohm in absolute 
units. The values obtained by the two methods are 
in agreement to within one part in 100,000, that is, 
to within less than the maximum probable error of 
either. As mentioned in last year’s report, a new 
determination of the absolute unit of current by 
means of the ampere balance has also been com- 
pleted. These determinations are of considerable 





I. 


importance in view of the decision to adopt in 1940 
new electrical units based on absolute measurements 
in place of the present system of International Units. 
A highly accurate standard of frequency is now main- 
tained at the Laboratory by means of the Dye quartz 
ring oscillator. The oscillator gives a constancy of 
frequency, as determined by comparison with astro- 
nomical time signals, of the order of two parts in a 
hundred million over a period of several months. 
Short intervals of time can be measured with a pre- 
cision better than +0-001 second, and intervals of 
the order of several months with a precision of 
of +0-002 second. 

Physics Department.—In the Heat and General 
Physics Division, determinations by the sound 
velocity method of the ratio of the specific heats of 
gases at high temperatures have been continued. 
Observations on carbon dioxide up to a temperature 
of 1000 deg. Cent. have been completed. Work on 
thermal conductivity has included measurements on 
gases, liquids, metallic conductors, refractories, and 
insulating materials. There is an increasing demand 
by industry for thermal conductivity data at high 
temperatures, and measurements are being made of 
the thermal conductivities of a number of alloy 
steels up to temperatures of the order of 800 deg. Cent. 
for the Alloy Steels Research Committee of the Tron 
and Steel Institute and the British Iron and Steel 
Federation. In view of the fact that the published 
results for the latent heat of fusion of aluminium 
range between 77 and 94 calories per gramme, @ 
redetermination of this constant has been made at 
the Laboratory by the cooling curve method, employ- 
ing an exceptionally pure sample of the metal. 
The value of the latent heat of fusion thus found is 
approximately 94 calories per gramme. In the 
Radiology Division, X-ray diffraction methods have 
been further used to study the changes in crystalline 
structure which occur in metals during failure by 
fatigue. In the initial experiments the material 
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used was mild steel, and the work is now being 
extended to include other metals. Investigations 
of the structure of electro-deposited metals have been 
continued, and results have been obtained for the 
lattice dimensions of electro-plated and normal 
chromium. The atmospheric corrosion of zinc has 
been studied at temperatures up to the melting point 
of the metal by means of electron diffraction. It 
has been shown that at the higher temperatures the 
oxide film formed on the zinc is crystalline from the 
beginning, while at lower temperatures the oxide 
as formed at first is practically amorphous, and only 
becomes crystalline after prolonged exposure. In the 
Sound Division continued attention has been given 
to the development of reliable methods for the 
measurement of sound and noise, a matter of con- 
siderable social importance at the present time. A 
noteworthy step has been taken by the establishment 
of a unit of equivalent loudness—the British Standard 
phon-——which is based on subjective estimates of the 
equality of loudness of a noise and of a standard 
sound under prescribed conditions of listening. 
Equipment for the measurement of the equivalent 
loudness of noises by this primary method has been 
set up at the Laboratory, and secondary noise meters 
have been developed to enable measurements to 
be made where the facilities of a standardising 
laboratory are not available. This work has led to 
the design of an objective noise meter which gives 
dial readings corresponding to the aural loudnesses 
of noises, and which is, moreover, free from sus- 
picion of personal error and bias. These fundamental 
investigations have found a number of practical 
applications. Measurements of the noise of motor 
vehicles under various conditions have been under- 
taken for a Departmental Committee of the Ministry 
of Transport, as a result of which the Committee has 
recommended that under specified conditions of 
test a noise level of 90 phons should not be exceeded 
by any new motor vehicle offered for sale or for use 
on the public highway. The noise of motor horns 
is also receiving attention, with the object of correlat- 
ing offensiveness with specifiable physical features. 

Electricity Department.—In the Electrical Standards 
and Measurements Division, continued attention has 
been given to the establishment of standards of a 
high degree of permanence, in order that the values 
obtained in absolute measurements may be pre- 
served. Further observations have been made on 
standard resistance coils of manganin and of plati- 
num, and it is found that the relative values of the 
platinum and the best manganin coils have remained 
constant to about two parts in a million. It appears 
that the platinum coils will preserve the resistance 
unit with the accuracy of a few parts in a million for 
many years. An investigation has also been carried 
out into the stability of standard cells. This work 
has shown that cells constructed (with an acidified 
electrolyte) in accordance with the procedure 
developed at the Laboratory can be used satis- 
factorily as standards for a period of three or four 
years, even when they are exposed to large daily 
variations of temperature. 

In the Electrotechnics Division further research 
has been carried out on the theory and measurement 
of the alternating current resistance of conductors, 
relating both to cables of various designs and sizes 
and to conductors suitable for bus-bars. A number 
of high-voltage investigations have been continued 
for the British Electrical and Allied Industries 
Research Association. These have included the study 
of various surge protective devices, viz., the lightning 
arrester, the wave modifier, and the lightning flash- 
over protector. The surge characteristics of insulator 
strings and co-ordinating gaps are also being investi- 
gated, ¢.e., the minimum flashover voltage with 
different waves, and the time lag in flashover for 
voltages at and above the minimum. Among the 
measuring devices developed in the division may be 
mentioned a stroboscope apparatus suitable for fre- 
quency measurement. The apparatus employs a 
thyratron, and demands only 0-6 volt-ampere from 
the source of standard frequency. 

Engineering Department.—The research into the 
fundamental aspects of the deformation and fracture 
of metals has been continued. As mentioned last 
year, X-ray methods have provided a valuable means 
of investigating the problem of fatigue. Metals other 
than steel are now being investigated, using new 
apparatus and technique, whereby the same crystals 
are examined throughout the various progressive 
stages of a test. Further fundamental knowledge of 
individual grain history should thus become available. 
The research on corrosion fatigue has reached a 
stage where light is thrown on many scientific aspects 
of the subject, and useful data have been obtained 
for design purposes. Recently fatigue and corrosion 
fatigue tests have been carried out on four types of 
special bronzes to ascertain the suitability of these 
materials for aircraft purposes. These bronzes com- 
pare favourably with stainless steels, a beryllium 
bronze in particular having the highest corrosion 
fatigue resistance of any material investigated at the 
Laboratory. A paper has been published describing 
the results of tests made on the effect of various pro- 
tective coatings when applied to streamline wire 
steel subjected to alternating stress in a spray of salt 
water. Tests for corrosion fatigue under cycles of 
repeated and of fluctuating stresses have also been 
made on six aircraft materials, the behaviour of 





which under reversed stresses had previously been 
reported. It is shown that, as in air, the fatigue 
resistance of a material in a corrosive environment 
is considerably influenced by the mean stress of the 
applied cycle. An experimental study of some of the 
essential features of the abrasion of metals has been 
in progress for several years, and some of the results 
were presented to the London Congress of the Inter- 
national Association for Testing Materials in April, 
1937, mainly with a view to stimulating discussion 
of the principles on which abrasion testing should be 
based. A first report has been presented on the 
research into pipe flanges and bolted connections 
undertaken for the Institution of Mechanical Engi- 
neers. The object of this research is to enable the 
basic principles to be formulated on which rational 
design should rest, in view of the higher tempera- 
tures and pressures now being employed in steam 
power plant. The investigation into the industrial 
applications of the air injector, which was under- 
taken to provide information on the use of air currents 
for conveying granular solid material in suspension, 
has been continued. Tests have been made on the 
conveyance of sand and linseed, which were chosen 
as two materials of different characteristics, and it 
has been found that their behaviour is governed by 
similar principles. The theoretical work on the 
buckling strength of thin sheet meta] panels used in 
aircraft construction has been completed. 


Metallurgy Department.—-The preparation and study 
of metals and alloys of the highest possible purity 
has been continued. The chemical method evolved 
at the Laboratory for the preparation of pure iron 
has proved so satisfactory that a plant has heen 
installed capable of producing sufficient quantities 
of the metal for the researches in progress. Progress 
has been made with the investigation of thé alloys 
of iron and manganese, particular attention having 
been given to the alloys near t ie iron end of the series, 
in which a phase change occurs at about 200 deg. 
Cent. The solubility of iron sulphide in solid iron 
is being determined by thermal and microscopical 
methods, including the effect of adding small quan- 
tities of manganese and other metals. A reinvestiga- 
tion of the iron-nickel alloys has been undertaken. 
in view of the great discrepancies between the results 
of previous workers. For this purpose a supply of 
nickel of high purity has been secured. In connec- 
tion with the revision of the iron-carbon system, the 
delta region (liquidus, solidus, and peritectic) has 
been fully surveyed. Special methods have been 
devised to prevent contamination of the thermo- 
couples. Further studies have been made on the 
oxidation of metals, and a paper has been published 
dealing with the oxide film on aluminium. The 
research on the development of improved steels for 
use at high temperatures has been continued for the 
British Electrical and Allied Industries Research 
Association. A review of the work on carbon and 
molybdenum steels was presented to the Chemical 
Engineering Congress of the World Power Confer- 
ence. As part of the work on viscosity, a paper has 
been published on the calculation of temperatures of 
equal viscosity for tar. An improved method has 
been developed for the analysis of magnesium alloys 
containing calcium, together with other metals. The 
apparatus for determining the oxygen content of 
steels by the vacuum fusion method has been improved 
and the results obtained are now considered to be 
reliable. Improvements have also been made in the 
alcoholic iodine methed for isolating the oxides in 
steel, and the method can now be used with con- 
fidence for the simpler steels. The difficulty of high 
sulphur content is being overcome, and steels con- 
taining carbide-forming elements, such as chromium, 
are being studied. 

Aerodynamics Department.—Investigation of the 
drag of wings and bodies at high Reynolds numbers 
and high speeds has formed one of the most important 
items in the programme of this department. The 
use of the “* pitot-traverse *’ method of drag measure- 
ment has enabled aerofoils of 24in. chord to be used 
in the compressed air tunnel instead of the standard 
8in. chord, thereby increasing the Reynolds number 
to a value appropriate to the fastest modern aircraft. 
This method has also been used in the Ift. high speed 
tunnel to study the effect of compressibility of the 
air on drag at very high speeds, and for indicating 
the location of a developing shock wave. It is found 
that when the shock wave is well developed, which 
occurs at a speed considerably below that of sound, 
the drag rises at such a rapid rate that it sets an 
almost impassable limit to flight speed. Among 
the investigations at high Reynolds number carried 
out in the compressed air tunnel, mention may be 
made of a test on the effect of mushroom-headed 
rivets on wing drag. The results show that under 
flight conditions the air is able to follow the contours 
of the rivet heads without producing much additional 
eddy motion and consequent drag. This conclusion 
remains to be checked on the full scale, and is a matter 
of some importance, as such riveting is easier and 
more economical in production than flush riveting. 
The tests previously undertaken on smooth and 
roughened aerofoils had indicated that considerable 
improvement in performance was to be expected by 
producing smooth and unbroken surfaces over the 
whole machine. This has now been confirmed by 
tests made on a model of the “ Heinkel He 70,” a 
a German machine of very clean streamline design, 





having highly polished surfaces, free from excrescences 
in both wings and body. Problems related to the 
safety of flight have been further studied, the most 
urgent being the attainment of adequate lateral 
stability at low speeds. Stability derivatives have 
been measured on typical high-wing and low-wing 
monoplanes, with the object of providing data applic- 
able to modern aircraft. Experiments have also been 
continued on stability at and above the stalling angle ; 
the effects of wing taper, landing flaps, and tip slots 
on the rolling stability near the stall have been deter- 
mined on the rolling balance, and the nature of the 
stalling of tapered and flapped wings has been studied 
by the use of short streamers to indicate the air flow 
conditions. In connection with the investigation of 
fluid flow, the “‘ hot dot” method, whereby air flow 
is made visible by the shadows of tiny spots of hot 
air created by electric sparks, has been improved in 
accuracy by using an electric circuit which makes 
each discharge consist of a number of separate 
sparks at very close intervals. This method has 
found practical application in designing ducted cool- 
ing systems for engines or radiators, an important 
factor being to ensure the ingoing and outgoing 
air currents do not affect the streamlining of the 
wing or body as a whole. Rendering the flow visible 
is a great help in such problems, and the hot dot 
method is very suitable for the purpose. Determina- 
tion of the effects of atmospheric gusts on the stresses 
in aeroplane structures has been continued. Special 
instruments have been designed for obtaining records 
of gust velocities at a number of sites and at different 
heights. Research on airscrews has been continued. 
Attention has recently been directed to the perform- 
ance of airscrews mounted on a nacelle and their 
effects on engine cooling. Work on problems of the 
flutter of wings and other aircraft components has 
been concerned with the experimental determina- 
tion of the numerical quantities required in flutter 
calculations, and with an extension of flutter theory 
to cases in which the aerodynamic and elastic forces 
during an oscillation are not linear functions of the 
displacement. New methods of measurement of 
flutter derivatives are being investigated, and 
advance has been made in the mathematical treat- 
ment of the subject. 


William Froude Laboratory—The number of ship 
designs submitted for test has again created a record. 
Of the eighty-eight designs submitted m 1936, 
eighteen hulls were modified at the Laboratory before 
commencing tests; in a large number of instances 
the stern arrangement was readjusted before test, 
and in twenty-three cases the propeller was designed 
at the Laboratory. Four designs were of built ships, 
for which the tests concerned only the propellers and 
stern arrangements. Apart from the built ships 
and those redesigned before test, thirty hulls were 
improved by more than 3 per cent. and four of these 
by more than 10 per cent. It is of interest to note 
that of the 1,180,000 tons of merchant shipping, the ~ 
construction of which was commenced in Great 
Britain in 1936, 920,000 tons (78 per cent.) was based 
on tests carried out in the William Froude Labo- 
ratory. Recent experimental research on the influ- 
ence of waves on the resistance, propulsion, and pitch- 
ing of ships has been concerned with high-speed ships 
of the cross-Channel type, and has dealt with the 
effect of form of transverse sections and of load water 
line shape upon their behaviour at sea. An analysis 
of results obtained on eight ships of various types at 
sea in bad weather has indicated that when the fullness 
coefficient of a ship exceeds 0-74, the margin of engine 
power necessary to maintain the smooth water speed 
becomes very great, and considerable care should 
be taken in such cases in designing the ship’s lines to 
reduce the resistance in rough water. It has also 
been shown that wind resistance is important in slow- 
speed ships, because of the small engine power avail- 
able, and a careful grouping of the deck erections 
would lead to a greater economy of propulsion. In 
connection with a study of the possible effect of helm 
and yaw upon propulsion, some detailed measure- 
ments were made on the ‘“‘ Dunnotar Castle” during 
her trials, and it is hoped to repeat these measure- 
ments on another ship. A series of tests has been 
made to determine the effect of varying the speed 
and diameter of the propeller upon its efficiency when 
propelling a normal single-screw cargo boat. The 
general effect of lateral movement of the position of 
the screws relative to the hull has been studied on a 
twin-screw model. In connection with the systematic 
research on screw propeller design, two further series 
of propellers have been made and run in the New Tank 
in open water over a large slip range, in order to 
study their qualities apart from any extraneous 
influence. Further theoretical work has been donc 
on the wave resistance of three-dimensional forms. 
During the year attention has been given to the calceu- 
lation of the resistance of a series of forms which are 
defined by algebraic equations, and whose angle of 
entrance varies continuously through the series. 
Research on coastal vessels has heen in progress for 
some years, and resistance tests have recently been 
completed on three models of the collier type of 
hull, the object being to determine the most suitable 
form of hull and propeller as revolutions are increased. 
As part of a general investigation into the effect of 
shape of bow contour and other changes at the fore 
end, results have been obtained for five modifications 
of a hull of 0-78 prismatic coefficient. This is being 
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followed by tests on a finer form. Further measure- 
ments of vibration have been made on passenger 
ships, and additional data are being obtained with a 
view to correlating calculated and observed fre- 
quencies. 


FUEL RESEARCH. 


Physiwal and Chemical Survey of the National Coal 
Resources.—The Fuel Research Coal Survey forms 
the basis for the whole of the work, in that it examines 
the properties of the raw material available in the 
coal seams of the country. It is noteworthy that 
each year increased advantage is being taken of the 
Survey organisation by both coalowners and users. 
The methods of sampling and analysis of coal are 
under continuous investigation to ensure that the 
best methods available are used in the work, and to 
devise new methods to meet the requirements of 
developments in the utilisation of coal. These 
methods have formed the basis of the British Standard 
Specifications issued by the British Standards Insti- 
tution, and at a recent meeting in Paris of the Inter- 
national Standards Association Technical Com- 
mittee on Coal, the British proposals were accepted, 
with the result that the specification issued by this 
bedy will also follow essentially the same lines. 
Samples of coal and of coal ash are circulated 
periodically to the Department’s laboratories dealing 
with their analysis, and to any other laboratories 
that wish to participate in the scheme. The com- 
parison of the results is very valuable in giving an 
indication of the accuracy obtained. 

Preparation of Coal for the Market.—A study has 
continued of the factors involved in the deliberate 
breaking of large coal to produce sized grades. The 
large-scale work has been done in co-operation with 
the coalowners, mainly in South Wales. Some small- 
scale work has been carried out at the Fuel Research 
Station, and the physical characteristics of coals 
showing anomalous results have been studied by Dr. 
Heywood at the Imperial College of Science and 
Technology. Consignments of sized coal have been 
obtained from different areas to study the breakage 
in transport, and the deterioration that takes place 
on subsequent storage. It would appear that the 
breakage that occurs during actual transport by rail 
is negligible. A recent development is the ‘“ dust 
proofing ” of coal by spraying it with small quantities 
of suitable oil. This has undoubtedly advantages in 
preventing dust from being raised when coal is 
handled. Other advantages have been claimed, and 
are being investigated. Different coals vary con- 
siderably in the quantity and quality of oil required 
to render them dustproof, and the relationship 
between the quantity of oil required for this purpose 
and the “ rank ” of the coal is very similar to that 
between the quantity of oil required for ‘‘ vacuum ” 
flotation with the ank of the coal. 

Carbonisation and Gasification.—The setting of 
uarrow vertical retorts which was erected in 1935 
by the South Yorkshire Chemical Works, Ltd., to the 
design developed at the Fuel Research Station, 
has proved a success, and the setting is being extended 
hy the company. Considerable attention has been 
given during the past year to the complete gasifica- 
tion of coal by its use in water-gas plants. The use 
of low volatile coals, of the type available in South 
Waies, has proved successful for this purpose, and 
good yields can be obtained. Coals with higher 
volatile matter can also be used, but precautions are 
necessary if all the tar is to be removed. This process 
forms one method of obtaining the gas required for 
the synthesis of hydrocarbons by the catalytic 
method. It also provides a method of conserving 
the valuable coking coals, the supply of which is 
limited. Another method of conserving these coals 
is by blending them with less strongly caking coals, 
and a comprehensive study of blending is in progress. 

Hydrogenation. —Recent work at the Fuel Research 
Station has been directed to a study of the different 
coals as to their suitability for hydrogenation. This 
forms a section of the work of the Coal Survey, while 
the method is also being used to elucidate the con- 
stitution of coal. The fuller knowledge of catalysts 
gained partly by investigations, carried out for the 
Department in the Department of Colfoid Science at 
Cambridge, has made possible a more exact control of 
the reactions. By this means a higher proportion 
of volatile hydrocarbons can be obtained, and it is 
also possible to obtain more paraffin hydrocarbons, 
and less aromatic hydrocarbons. These developments 
suggest that it may be possible to obtain raw materials 
suitable for the production of lubricating oils. 

Hydrocarbon Synthesis —Liquid hydrocarbons can 
be synthesised from mixtures of carbon monoxide 
and hydrogen, by passing them over suitable catalysts 
at atmospheric pressure, as contrasted with the 
hydrogenation process, which requires pressures of 
200 atmospheres or more. The hydrocarbons pro- 
duced are of a paraffinic nature, and should thus be 
suitable for the manufacture of lubricating oils or 
for use as Diesel oils. A plant has now been erected 
and put into use at the Fuel Research Station, 
designed to produce 10 litres of hydrocarbons a day, 
and thus provide sufficient material for a thorough 
study of the products. 

Lubricating Oil—In addition to the use of the 
products mentioned above, the polymerisation of 


olefines and other possible methods of obtaining 
lubricating oil from coal are being studied. 





Engineering.—The commercial use of the pulverised 
fuel burners, and their associated equipment, designed 
at the Fuel Research Station, continues to expand, 
as this enables the load on Lancashire boilers to be 
greatly increased. The investigations at the Fuel 
Research Station have been directed to increasing the 
flexibility of the system and to extending the range 
of coals that can be satisfactorily used. Experiments 
are in progress directed towards the design of a plant 
for the removal of grit and sulphur from flue gases, 
with particular reference to small installations. At 
the same time a study has been made of methods of 
sampling flue gases so that a correct estimate can be 
made of the amount of grit being carried forward. 
The question of substitute fuels for internal com- 
bustion engines used for motor transport is being 
studied. Attention is being directed to the use of gas 
producers using solid fuel, and to the possibilities of 
using pulverised coal in internal combustion engines. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ROMAN STEELYARDS. 


Sitr,—I1 do not think Neville deserves to be classed 
with those who call any old iron a turnspit. He was a 
great deal more cautious than many modern votaries of 
the science of archzeology—or is it an art? He did not 
even call the queer object he found in Essex a “ hank- 
winder.” In fact, he left any decision as to what it was 
for further evidence. Attached to his specimen, as I 
said before, was a long chain and hooks, but Neville 
did not assume that they “ belonged ’’ to one another 
till he proved the association of similar rings, pulleys, 
chains, links, hooks, &c., in other places. It was left to 
one of our modern experts, in his latest book, to say 
“ the object found by Neville is undoubtedly a pot hook.” 

Despite this verdict, I very much doubt the pot-hook 
theory of the hank-winderesque object, just as, despite 
the Pipe Roll of Winchester or the Bayeux Tapestry, I 
do not believe the chain or hooks were part of a plough. 

So I am very much where I started. If not the stock- 
in-trade of a yarn merchant, the steelyard ratios are 
unexplained. 

The exact use of the third object is open to doubt 
and lastly, the contiguous occurrence of these three 
objects is still without meaning. The possible interpreta- 
tions of this last point are : 

(1) A scrap heap. 
(2) A hoard. 
(3) Part of an ironmongers’ shop. 


(4) . industrial equipment. 
(5) . a commercial 
(6) ,, a domestic 


(7) An Army Service dep6t. 

I should much prefer (4), as I am intrigued by the rope- 
walk suggestion. 

There are several modern archzologists who would 
certainly find a ropewalk if they wanted one. 

January 31. R. K. Morcom. 


THE SAND-ISLAND METHOD OF SINKING 
OFFSHORE PIERS. 


Having occasion to look up your article of May 
14th, 1937, on “‘ Sinking Deep Caissons by the Sand-Island 
Method,” I noticed that it begins: ‘*‘ The sand-island 
method of sinking offshore piers has definitely established 
its usefulness and its adaptability, as proved by the 
sinking of the caissons for the deep-water piers of the 
New Orleans Bridge across the Mississippi a short distance 
upstream from the Crescent City. As will be recalled, 
the sand-island method of caisson sinking was devised 
and first used in connection with the Martinez-Benecia 
Bridge, built by the Southern Pacific Railroad across 
Suisun Bay, California, during 1929-30.” 

A false impression is created by those observations, 
for the method referred to is essentially the same as that 
of the sand-island method of sinking “ well ’’ foundations 
for river piers of bridges, which, when I saw it done in 
India thirty years or so ago, was traditional in British 
Indian engineering practice. R. A. Ryves. 

Westminster, January 29th. 


S1r,— 








British COMPRESSED AiR Society.—-On Wednesday, 
January 26th, the British Compressed Air Society held a 
dinner at the Trocadero Restaurant, London. This Society 
met for a dinner for the first time at about the same date 
last year, and the function having now been very success- 
ful on two occasions seems likely to become an annual 
affair. Lieut.-Colonel Lord Dudley Gordon proposed the 
toast of “The British Compressed Air Industry,” to 
which Mr. F. H. Hills responded. Sir William Reavell, 
in proposing the toast of “* The Guests,”’ took the unusual 
line of envisaging what the guests might think of the 
Society rather than what the Society thought about the 
guests. Mr. H. W. Donald responded. The services of 
some entertainers had been engaged. Proceedings were 
brought to a close when Mr. Dunkerton proposed the toast 
of the Chairman, Mr. Lacy Hulbert, who had, just pre- 
viously to the dinner, been elected President of the 
Society. 





Electric Power in India. 


An article on the Mandi hydro-electric project appeared 
in THe ENGINEER of March 3rd, 1933, and November 
10th, in which a detailed description was given of the heroic 
and unceasing labours connected with this work in the 
glacial and snowelad mountains of the Mandi State in 
the Province of the Punjab, North India. 

The present article contains a description of a hydro- 
electric scheme of a tamer nature, but of considerable 
local and economic importance, and of some engineering 
interest, which has just been completed by the Irrigation 
Branch of the Government of the United Provinces of 
Agra and Oudh, North India, where a system of rural 
electrification from the low heads on the falls of the 
xyanges Canal is being developed. 

The great Ganges Canal was constructed for irrigation 
purposes only some eighty years ago ; the canal commands 
an irrigable area of 44 million acres in the north-west of 
the United Provinces. The canal discharge at the head 
works at Hardwar, varies in accordance with the volume 
of water passing down the Ganges River during the 
different seasons of the year, from the full capacity of the 
canal, viz., 8000 cusecs to 4500 cusecs, and naturally 
diminishes towards the tail of the system as water is 
drawn off at different points for irrigation. The river 
supply available is in excess of the canal requirements 
after the monsoon months of June to August until mid- 
November, when it begins to diminish, falling as low as 
4500 cusecs in the driest year towards the end of February, 
when the flow remains constant until March, after which 
date, owing to the melting of the Hymalayan snows, the dis- 
charge of the river rises again to the capacity of the canal. 

The general slope of the country irrigated by the main 
canal diminishes from about 8ft. per mile in the sub- 
mountain tracts at Hardwar to less than lft. per mile at 
the tail end of the system near Aligarh, about 200 miles 
to the south. The differences in level intercepted between 
the slope of the canal bed, which averages about Ift. per 
mile, and that of the country is absorbed by a series of 
thirteen vertical falls decreasing in height from 12ft. near 
the head to 6ft. at the tail, the distance between these falls 
inereasing as the country slope diminishes. Thus by far 
the greatest latent water power will be concentrated in 
the upper reaches of the canal. 


THe PRESENT SCHEME. 


The total electrical energy available at all the thirteen 
falls, based on the minimum cold weather discharge 
normally passing down the canal, is 34,400 kW. The 
present scheme in its final form involves seven power 
stations on the Ganges Canal falls, which have now been 
completed. Developed in a series of stages since its 
inception in 1929, the Ganges Canal grid now has a gross 
output of 29,000 kW, which is distributed by 4000 miles 
of transmission lines to some 1600 sub-stations scattered 
over eight of the western districts of the United Provinces. 
The system differs from most networks in that its power 
derived from the canal falls is utilised in small allotments 
over a wide agricultural area. 

The initial objectives of the scheme are to electrify by 
gradual stages the eighty-eight towns now connected to 
the system; to supply power for pumping from rivers for 
canal irrigation; to supply power for pumping from 
“State tube wells” financed under a separate head for 
local irrigation ; and lastly for energising machinery on 
private farms. 

Various proposals for utilising the energy at certain of 
the falls were made from time to time, but public power 
commitments were not undertaken owing to the want of 

a stable form of river control at the head works, and it 
was not until the remodelling of the head works in 1925-26 
that continuity of canal supply could be fully secured. 
Moreover, the difficulty of reconciling the needs of the 
canal for irrigation, its primary object, with those of 
hydro-electric development, which must in this case 
always be regarded as a by-product, required to be fully 
studied before such power liabilities could be undertaken 
safely. During the monsoon months and in periods of 
low irrigation the Ganges Canal used to be closed, or the 
supply reduced, and it was realised that if ever the public 
supply of power was undertaken it would be impossible 
io close down the canal for repairs for any length of time, 
and the decision had to be taken as to whether essential 
repairs to under-water works could be carried out or not, 
with, at any rate, a partial supply passing down the canal. 
A careful study of possible methods of repairs was made, 
and it was eventually decided by the Irrigation Administra- 
tion that this responsibility might be accepted. 

POWER STATIONS. 

An investigation of the economies of power develop- 
ment from the canal falls showed that the most economical 
power station depended on falls of from 15ft. to 19ft., 
and that it was quite possible by regrading certain reaches 
of the canal in the vicinity of the falls to construct stations 
of this type at ten of the falls as noted below : 


Station. Remodelled 
head, feet. 
Bahadrabad 15 to 19 
Bhola ... pe7i4] oO 
Bebeete Wsiocus eit. seeks 
Sumera_.... tS escukc, comnntaied xt eee 
Mohammadpur ... 15 to 19 
Nirgagni 15 to 19 
Chitaura tee AAD LORS) 7.4 .. 16to 19 
Gelade listo: Oa .cackide. 16 
Pathri 18s Sian VES caer 
Rampur 12 


The first three are unique in ila in ge ing been sited 
on the existing falls, and not on a by-pass channel. 
Experience of the actual construction, however, of these 
three power stations showed that the extra expense 
incurred in carrying out structural changes to the existing 
falls, whilst the canal is running, largely counterbalances 
such a saving in capital cost. This difficulty will be 
enhanced as load commitments and, therefore, minimum 
discharges increase. It was therefore decided that future 
stations were to be built on a separate loop channel, and 
the canal supply regulated by automatic gates. 

At the Bahadrabad station, which is typical of the first 
three power stations, the power-house has been built on 
the existing fall. The fall had a bed-to-bed drop of 8-8ft., 
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and was divided laterally into four bays of 54-5ft. each 
by masonry groynes, each 4:5ft. wide. Each bay was 
subdivided into two bridge bays, each of 25ft. span. The 
fall was then traversed by eight arch openings of 25ft. 
span, carrying a 15ft. roadway. These arch spans have 
been demolished and the piers of the upstream bays 
raised so as to give an upstream level of 907-5. The 
arches have been replaced by a reinforced concrete girder 
bridge of the same span as the higher level. The power- 
house building has been constructed on massive reinforced 
concrete girders carried on the raised dividing walls and 
extended bridge.pivrs.of the four left-hand spans of the 
fall. It will ultimately be extended over the four remain- 
ing right-hand bays. At present these four right-hand 
bays are used as regulating escapes, and are equipped 
with electrically controlled lift gates. The left-hand 
bays 1 to 3 are equipped with vertical shaft propeller type 
turbines running at 187 r.pan., and controlled by oil 
pressure governors by Boving, Ltd. The fourth bay 
has been fitted with a Kaplan type vertical shaft turbine 
by Eseher Wyss, Ltd. All the four turbines are directly 
connected to three-phase, 50-cycle, 750-kVA alternators 
at 6600 volts by Metropolitan-Vickers, Ltd. The three 
Boving type discharge gates in the downstream wall 
of the turbine pit provide complete automatic escapes 
in ease of a partial or total shut down of the machines. 
The gates are 5ft. 6in. high and are hinged on a reinforced 
concrete breast wall built at such a height that when 
fully depressed each gate can 1000 cusecs. The 
Escher Wyss bay is regulated by means of a pressure 
sluice operated by a winch inside the power-house. 
The upstream water level is maintained at Reduced 
Level 907-5 by means of automatic regulating gates. The 
downstream level varies according to the volume of water 
passing down from R.L. 889-0 with 4000 cusecs passing 
down the canal to R.L. 892-0 with 8000 cusecs passing 
down the canal. The turbines have been designed for 
the fluctuating head, viz.: 


(1) (4) Minimum canal supply on which the station 
vutput must be based, 4000 cusees. 

(6) Supply per turbine, 500 (i.e., one-eighth of 4000). 

(c) Corresponding head, 18- 5ft. 

; 8-5 « 500 
(d) Turbine output | = 600 kW. 
“6 

(2) Maximum canal supply 8000 cusecs ; correspond- 

ing fall (907-5—892-0)=15-5ft. Each turbine will 
600 © 15-5 


require nao 


es 600 cusees. 
15-5 


As the discharge per turbine bay will be = = 1000 


cusecs at times of maximum discharge, the balance 
(1000— 600) 400 cusees has to be found by the automatic 
gates provided in the downstream wall of the turbine 
pit. In case of a complete shut down of any of the 
machines, the gates are designed to pass 1000 cusecs 
each with a range of head of not more than 6in., thus 
ensuring the safety of the upstream banks of the canal 
on which the safety of millions of acres of valuable land 
depend. 

The Bhola and the Pabra stations are similar in design 
to the Bahadrabad station. 

The Sumera station, which is typical of the later power 
stations, is sited on a loop channel. In the general design 
of similar stations where the drop is small, the upstream 
canal level is raised by increasing the height of the canal 
banks ‘for some 5 miles above the station, and regrading 
the canal. To utilise the full head thus gained at times 
of low supply when the downstream depth of water is 
the least, the draught tubes have been sunk below the tail- 
water level, so that the mouths of the tubes are auto- 
matically sealed. Being on a diversion, discharge gates 
are not necessary, but Boving type gates have been 
provided in the central bays of the canal falls, each 
capable of passing 600 cusecs in times of sudden shut 
down of the plant. 

As stated above, during the monsoon, or in periocs of 
low irrigation demands, the Ganges Canal used to be 
closed, or the supply reduced as a matter of principle to 
avoid the danger of waterlogging the soil, likely to result 
from the passage of large volumes of water along the 
watershed of the country at times when the spring level 
was high. Now that a continuous supply is maintained 
for the development of electrical power, it is essential to 
restrict canal flow at each fall to such a quantity as can be 
escaped into the natural drainage lines intercepted below 
it, at times when water is not required for irrigation 
purposes. This consideration is vital and must control the 
output of the power stations on the canal system. 

The Ganges hydro-electric project of 1935, in its final 
form, involves seven power stations on the canal falls. 
In addition, there is a large steam plant at Chandausi, 
which supplies 9000 kW, and acts partly as a standby 
in case by some natural calamity there were any temporary 
suspension of flow in the canal, and partly to take econo- 
mically the recently expanded load in that area, which 
is some 150 miles from the upper reaches of the Ganges 
Canal, during periods of maximum demand in the pumping 
season. 


TRANSMISSION SYSTEM. 


The financial condition of the Provinces demanded that 
no outlay should be incurred unless a net return could be 
foreseen within three years of the completion of the work. 
In view of the lack of concentrated industrial loads and 
the widespread nature of the system over the rural areas, 
this condition required the outlay on the transmission 
system to be kept at an absolute minimum. A preliminary 
investigation disclosed the fact that the capital cost of 
double-cireuit lines capable of transmitting 2000 kW at 
37,000 volts up to a distance of 100 miles must not exceed 
Rs. 9000 a mile; similarly, the 11,000-volt branch lines 
should not exceed Rs. 3500 a mile in cost. Timber posts 
were ruled out owing to the prevalence ot white ants in 
the local soil. ~Finally second-class Tata 90 1b. rails, 
rejected for railway use, but sound for structural purposes, 
were adopted both for the fabricated structures of the 
double-circuit lines, and for the single branch lines. With 
a factor of safety of 24 the spacing was fixed at fourteen 
poles per mile for the branch lines, with No, 2 steel cored 
aluminium conductors ; and twelve poles per mile for the 


conductors. The double-cireuit lines are carried on H 
structures fabricated from the 90 lb. rails, and the single- 
circuit lines are carried on Mannesmann poles or on single 
90 lb. rails. Cheap pumping lines for isolated rural areas, 
type E, carrying farm loads of 50 kW at 11,000 volts up 
to a distance of 10 miles, with a voltage drop of not more 
than 5 per cent., are carried on 60 1b. Tata second-class 
rails, using three /,, galvanised steel conductors and costing 
Rs. 2000 a mile. 

The transmission system consists of three types of lines : 
(i) the 37,000-volt lines connecting the various power 
stations together, with a triangular extension to Morabad 
and Agra. Future r stations on those canal falls 
not yet electrified will be linked up with these lines. These 
lines are feeders for supplying the main sub-stations, and 
it is not advisable to tap them for small quantities of power 
for industrial consumers at intermediate points. The cost 
of 37,000-volt transformers is considerable, apart from the 
question of each such transformer point being a latent 
source of danger to the feeder system as a whole. The 
question of the minimum supply for which a 37,000-volt 
line could be tapped with safety and economy was care- 
fully considered, and it was decided that it was not advis- 
able to give intermediate connections from these lines 
unless a load of 50 kW could be guaranteed at each indi- 
vidual tapping point. (ii) In the case of the 11,000-volt 
lines for supplying individual towns or a group of towns, 
or a linked branch from the 37,000-volt transformer points 
on the main lines, the objection to tappings for small 
intermediate loads do not apply in the same degree. It 
was therefore decided that the 11,000-volt branch lines 
could be tapped at intermediate points between two sub- 
stations, provided a load of not less than 10 kW is guaran- 
teed at each point. (iii) Rural branch lines: this tertiary 
system of transmission has been devised to meet the needs 
of rural consumers situated in outlying villages far off 
from the routes of (i) and (ii). 

Large towns have special arrangements for trans- 
formers; for the smaller towns, villages, and isolated 
farms outdoor transformer structures have been provided. 
These structures are of the type 37,000/400 for the main 
lines and 11,000/400 for the branch lines. Various sizes 
of transformer units have been provided varying from 
10 kVA to 125 kVA. 

A feature of the network is the rural branch line system 
of more than 2400 miles. The system supples power to 
scattered farms and, as already stated, it was essential to 
reduce the cost, and thus the annual return to be guaran- 
teed by the farm consumers, to the lowest possible figure. 
The response has been rapid, in that since 1933 the farm 
connections have increased from 83 to 290 with a load of 
3800 H.P. in August, 1937. Now 92 additional lines are 
under construction. 

The price for agricultural use is 1 anna* per unit. In 
the case of private farms pumping installations the price 
is reduced to } an anna after operating for 1200 hours in 
the year. In urban areas current is retailed at fixed rates 
through licensees, who install their own distribution 
systems. A flat rate of 14 annas per unit is charged for 
minor industries working for short periods with pro- 
portionate reductions for consumers working for long 
hours. Special tariffs are quoted for seasonal industries, 
such as cane crushing, cotton ginning, and rice hulling. 


“ State Tune WELLS.” 


After the completion of the Sarda Canal,} it was realised 
that no further extension of major irrigation from rivers 
was possible. Himalayan storage reservoirs were regarded 
as financially impossible. There remained a wide tract of 
country lying between the Ganges and the Sarda irrigation 
system which solely depended on the annual rainfall, and 
the advance of the electric grid suggested the e itation 
of the sub-soil ground water storage which underlies the 
western, plain of the province. Isolated tube wells worked 
by oil engines had been used for some time by the more 
wealthy Zemindars, or landowners, but high capital cost 
and running charges deprived the peasantry of their help. 
In 1932 a series of experimental wells were embarked upon 
in order to ascertain the stability of the ground water 


8 , the most effective size of spacing of the tube 
and the best method of selling the water, whether 
volumetrically, or ing to the area irrigated. After 


full consideration, the Government of the United Pro- 
vinees in 1934 decided to complete the 1500 tube wells 
in three annual stages. As a result some 14 million acres 
have been protected against famine, and of this area 
600,000 acres can be irrigated yearly. 
The tube well area ¢an be divided into two main tracts— 
(1) dry lands west of the Ganges River, in Which the 
spring level averages 26ft. below the ground surface, and 
(2) the more humid areas east of the Ganges River, when 
the spring level is higher. At present there has been no 
permanent fall of water level in those tracts where inten- 
sive pumping has been in operation for several years. 
It has been decided to sell the supply from the tube wells 
volumetrically, so that the cultivator is thus made arbiter 
of his own needs. In years of heavy and evenly distri- 
buted rainfall, his needs are small. ies of scanty 
rainfall the tube wells provide a : against the 
effets of a failure or partial failure of the monsoon rains. 
The total cost of thé 1490 tube wells just completed is 
Rs, 138 lakhs,t and three years of normal rainfall are 
required to establish the anticipated irrigable area of 
450. acres on the average well. 
Apart from its irrigation amenities, the tube well 
system has brought cheap power within the reach of many 
hundred villages which hitherto had to rely on the more 
primitive method of agriculture. Electrically driven 
machines are gradually finding their into the area, 
but facilities must be organised for their purchase, 
for better marketing, and for easier transport of the 
resulting products. 

CarizaL Cost AND RETURN. 
Returning to the Ganges Canal Falls hydro-electric 
scheme, the total cost to be incurred is Rs. 348 lakhs 
(£2,610,000). Of this total, Rs. 127 lakhs is for generation 
works, or roughly one-third the total cost of the scheme, 
the remaining two-thirds representing the cost of trans- 
mussion,. 





* 1 anna=one-sixteenth of a rugee ; a rupee = Is. 6d. 
} See * Pro.,”’ Inst. Civil Engineers, Vol. 233. 





double-cireuit system with 1/0 steel-cored aluminium 





£ One Rupee = Is. 6d.; a lakh= 100,000. 


The return from the sale of power under the diverse 
conditions of supply obtaining on the grid is difficult to 
estimate. Two-thirds of the load available is allotted for 
irrigation pumping, of which the ‘‘ State Tube Wells” 
absorb 13,000 kW. During the last two years, in spite of 
well-distributed rainfall, and low agricultural prices, there 
has been a net return each year of over Rs. | lakh after 
meeting all expenses, including interest.and depreciation 
on the grid system, but exclusive of the tube well system, 
which is financed under a separate estimate. A return on 
the Ganges Canal Fall hydro-electric system of Rs. 4 lakhs 
is anticipated for 1937-38. 

The State Tube Well scheme, which is financed under a 
separate estimate, has not, from a revenue point of view, 
reached expectations. An irrigation scheme has to be 
worked on averages, and it is calculated that it will take 
three years before a tube well works up to its full normal 
supply. A large number of wells are still only in their 
first or second year. Major irrigation projects are allowed 
twelve years to attain financial maturity. 

The Ganges Canal Falls hydro-electric and the 
State Tube Wells scheme were not launched primarily 
with the object of yielding a large surplus for the Pro- 
vincial finances, but for conferring a great economic boon 
on the people. It was, however, anticipated that the 
Provincial finances would receive a modest return after 

ying all interest, depreciation, and maintenance charges. 
The most significant fact about the scheme is that it has 
electrified the countryside, has made electric power avail- 
able in hundreds of villages and small towns, at a price 
which should be fully remunerative to small industries, 
and has thus provided a foundation on which it may be 
possible to build extensively for the rural industrialisation 
of the great tract of country in the western area of the 
United Provinces. 








SIXTY YEARS AGO. 


On January 31st, 1878, the Institution of Mechanical 
Engineers held its first meeting in London after the trans- 
ference of its headquarters from Birmingham. The meet- 
ing was held at the home of the Institution of Civil Engi- 
neers. The attendance of members was small, under thirty 
apparently being present. In the chair was the retiring 
President, Mr. Thomas Hawksley. The secretary, Mr 
Marshall was also about to retire, his resignation being 
consequent upon the removal from Birmingham. At the 
meeting Mr. Walter Raleigh Brown was appointed tu 
succeed Mr. Marshall as secretary and Mr. John Robinson 
was elected as the new President. The domestic affairs 
of the Institution were debated at some length. The 
Council proposed that a pension should be awarded to Mr. 
Marshall, but the meeting decided to refer the question 
back for further consideration. Mr. Price Williams then 
moved and Mr. D. Adamson supported a motion designed 
to enable members to vote by proxy, or otherwise, without 
actual attendance at a meeting on any question of import- 
ance, and in particular on all constitutional alterations 
affecting the government of the Institution. This motion 
was defeated, the argument prevailing that members at a 
distance might be induced under pressure from biassed 
parties to vote in a manner contrary to that in which they 
would exercise their vote after hearing the point in ques- 
tion stated and discussed from both sides at an actual 
meeting. The new President then moved that steps should 
be taken to the constitution of the Institution on a 
satisfactory | basis. It was proposed, he explained, 
to make an application to the Board of Trade under the 
Companies Act to obtain the benefits of that Act, and with- 
out being compelled to add the word “Limited” after 
the name of the Institution. As the Institution was then 
constituted it had no legal power to sue or be sued. Under 
the Companies Act, it would be given such power. Mr. 
Robinson stated that the question of a charter for the 
Institution had been considered, but the Board of Trade 
had told him that under the Companies Act the Institution 
would be given all that a charter could give. Two papers 
were then read by the secretary, whose duties in those 
days included the oral presentation of such contributions. 
One paper was by Mr. D. Sanders and dealt with * Con- 
tinuous Brakes for Railway Trains.”” The second was by 
Mr. Ralph H. Tweddell, and discussed the application of 
direct-acting pressure-intensifying apparatus to hydraulic 
presses. A third paper, on the raising of the ship “ Edith,” 
by Mr. Kortright, was held over by a majority vote of 
14 to 12.... The Institution had to wait until 1930 
before receiving its Royal Charter. 











LiveRPoot ENGINEERING SocreTy ANNUAL DINNER. 

The annual dinner of the Liverpool Engineering Society 
was held at the Midland Adelphi Hotel, Liverpool, on 
Thursday, January 27th, and was attended by more than 
250 members and guests, a number which reflected the 
active state of Merseyside shipbuilding and engineering 
industries. The chair was taken by the President, Dr. 
A. M. Robb, M.IL.N.A., and the toast of ‘“‘ The Engineering 
Profession ’* was in a most happy way by Lieut.- 
Colonel J. T. €. Moore-Brabazon. In his speech he 
referred to the increasing réle the engineer was called upon 
to play in our mechanical age, and counselled engineers and 
industrialists to pursue » particularly fundamental 
research. Colonel Moore-Brabazon dwelt upon the import- 
ance of the newer conceptions of modern physics for the 
future of the engineer. He also stressed the importance 
of welfare and social work in the engineering industr} 
with a view to avoiding any tyranny of the machine. 
Dr. Robb, in his reply, referred to the work of the Liver 
pool Engineering Society in bringing together the engi- 
neers in the district, and said that during the last few 
months the luncheon club established by the Society at 
its headquarters in Dale-street, had met with an un- 
qualified success. The toast of “‘ The Guests” was pro- 
posed by Mr. R. R. Butler, M.Sc., and the Lord Mayor of 
Liverpool (Alderman M. Cory Dixon), responded. In the 
course of his reply he made reference to the great loss 
which Liverpool had sustained by the death of Sir Thomas 
White, late Chairman of the Tunnel Committee. Such 
leaders of civic enterprise were, he said, few, and very 








difficult to replace. 
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A Dam and Bridge Laboratory. 


LABORATORY for the testing of dams and 
‘bridges has recently been established at the 
Office Nationale des Recherches et Inventions at 
Bellevue, near-Paris. The laboratory owes its exist- 
ence to Professor Mesnager, who about twelve years 
ago suggested that it would be desirable to carry out 
experiments on thin vault dams. Restricted finances 
permitted very little to be done at the time, but the 
idea has since been developed with the result that 
equipment is now available which permits tests to 
be made on models of dams in actual materials, 
built to exact scale. The testing of bridges was 
begun when the equipment for dam testing had been 
developed to a certain point. 

The laboratory occupies a building in the floor of 
which there has been formed a valley in concrete, 
at the sides of which is the equipment whereby the 
dam to be tested is placed under water or mercury 
pressure, and its reaction to the pressures is measured. 
The valley has to be practically free from deformation 
under the pressures used, so as to avoid errors in the 
measurements. This end was realised by tamping 
the ground and covering it with an 8in. slab of con- 
crete reinforced by rods spaced l}in. to 2in. apart. 
The walls of the valley are sloped at 45 deg., and are 
designed to permit the building of concrete dams 
directly into them. 

A delicate problem was presented by the provision 
of satisfactory means for handling the mercury used 

















ROUY PHOTO-ELECTRIC EXTENSOMETER 


in the experiments. The mercury is stored in a 
chamber designed to hold 22 tons of the liquid metal 
in six bottles. These bottles are of steel, and are 
fitted with bolted-on air-tight covers. Four of the 
bottles have a capacity of 750 litres and two a capa- 
city of 100 litres. The mercury is removed from the 
bottles by means of a long siphon tube, which runs 
down to the bottom of the bottle, the flow being 
initiated by means of compressed air, which is forced 
into the top of the bottle at a pressure of 6 kilos. per 
centimetre. To determine the level of the mercury 
in the bottles a rod constructed of insulating material 
is provided. This rod carries a contact at its tip to 
permit the moment of its contact with the mercury 
to be indicated. The bottles are stored in a concrete 
chamber, lined with welded sheet steel, so that there 
is no possibility of loss of mercury through accident. 
The chamber has a single opening at the top, and is 
closed by an autoclave cover. This arrangement is 
designed to permit the interior of the chamber to be 
put under air pressure to prevent its being opened 
by unauthorised persons. The greatest care is taken 
with the mercury, as it has been lent to the labo- 
ratory by the War Office, and must be kept intact and 
free from any pollution which might interfere with 
its use for munition manufacture. 

When used to create pressure against a dam model 
under test, the mercury is placed in a sack. Tests 
with a rubber sack proved unsuccessful, but one made 
of balloon cloth proved satisfactory. The sack can 
be filled from the bottles by gravity, but the air 
pressure at the disposal of the laboratory is not 
sufficient to permit the mercury to be forced back 
directly into the bottles. For this purpose a small 
intermediate reservoir is provided half way up the 
side of the valley, into which the mercury is forced 
from the sack, and from which it can then be forced 
into the bottles. This reservoir is merely a steel tank 
connected to the bag and to the mercury bottles by 
tubes and provided with a supply of compressed air. 
For certain tests it is possible to use water, which 





ean be admitted directly from a tap and drained off 
by a pump. 

The dams to be tested are built to exact scale, and 
in the material to be used for the finished dam, 
generally reinforced concrete. The scale may vary, 
but is generally either 13-6 to 1 or 20 to 1. In the 
construction of the dam great care is taken to ensure 
that the work is carried out in a homogeneous manner, 
and that it conforms to the methods actually used 
for full-scale dam construction. Variations, either 
in the material or in the method of building, would 
result in differences in the measurements made on 
the model, which would render the results practically 
useless. 

For the purpose of making the measurements, it 
was found necessary to design a certain number of 
new instruments. These include a modified type of 
Tuckermann extensometer, a Rouy photo-electric 
extensometer, an apparatus for coloured light photo- 
elastic measurements, and test benches for the testing 
and graduation of these new instruments. The 
modified Tuckermann extensometer consists of a pair 
of metallic mirrors set at an angle of 90 deg. to each 
other, and fixed to the dam to be tested by two points. 
Apparatus at a point outside the dam directs a ray 
of light from a tungsten filament lamp on to these 
mirrors, and the light is reflected back to its source. 
Any relative movement of the mirrors causes a pro- 
portional deviation of the beam of light, which falls 
on to a scale. A series of mirrors placed at different 
points on the dam is used in conjunction with one 
sighting apparatus. 

Slightly less accurate, but of more practical value, 
is the Rouy photo-electric extensometer. This 
device consists of two plates in which a series of slots 
is formed. Qne of these plates is connected to one 
point and the other to another point on the surface 
to be studied, the connections being arranged so that 
the two plates fall one behind the other. To measure 
the relative displacement of the two plates, apparatus 
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MABBOUX PHOTO-ELASTIC APPARATUS 


is employed consisting of a box at one end of which is 
a source of light and a lens which directs a broad 
beam of light on to the slotted plates. At the other 
end of the box is a photo-electrice cell which measures 
the variation of the intensity of the light after it 
has passed through the slots in the plates. It is 
not necessary that the slotted plates should be in 
any definite relationship to each other at the beginning 
of the experiment, as the variation can be measured 
whether the slots are wide open or partly closed. It is 
necessary, however, to measure the intensity of the 
light before and after the strain has been applied to 
the parts to be studied. 

The last of the special apparatus designed for the 
laboratory is based on a suggestion made by Monsieur 
Mabboux. This device gives the direction, and to 
some extent the intensity, of the stresses on a surface. 
It consists of a thin plaque, silvered on the back. and 
fixed to the surface to be studied. The deformation 
of this plaque can be examined by photo-elastic 
methods. -It is obvious, however, that the intro- 
duction of the plaque changes the reaction of the 
surface to the stresses. For this reason the measure- 
ments of stress value, although possible, are not very 
accurate. The direction of the principal stresses is, 
however, measurable with some accuracy. The 
apparatus used consists of a tube in which a light is 
placed. The light ray falls on to a polarising prism 
which throws a beam of coloured light through a 
second tube on to the plate which is sealed into the 





dam surface. The light is reflected back and is 
passed through an analyser in which there is a glass 
plate similar to that fixed to the dam, and subjected 
to variable stress. By noting the variations in the 
colour of the light obtained in the eye-piece of the 
apparatus, the variations of the stress on the plaque 
fixed to the dam can be very closely followed. 

In addition to the measurements made in the main 
“valley” of the laboratory, a certain number of 
smaller scale dam models built on tables or similar 
supports’ can also be tested by similar methods. 
This system is particularly interesting, as it permits 
exact copies of the whole of the surrounding ground 
to be made, so that the various elements which may 
affect the general design of the dam can be taken into 
consideration. These models are generally built in 
plaster, thoroughly reinforced and although they do 
not give the exact measurements obtainable from 
concrete, they permit the discovery of any possible 
weak points in the general plan. 

With the instruments at its disposal the laboratory 
has also made a certain number of tests on bridges. 
The models for this purpose are also in concrete, built 
to scale and suitably reinforced, and the measurements 
are taken in the same way. These bridge studies 
are being carried out with a view to obtaining data on 
the construction of large-span concrete bridges, but 
so far the tests have not advanced to such a point 
that it is possible to make any deductions from them. 

On the opposite page we reproduce four views 
illustrating the construction and testing of a dam 
model and the testing of a bridge model. 








The Moving Coil Voltage 
Regulator. 


Tue Ferranti moving coil voltage regulator was 
described in THE ENGINEER of December 8th, 1933, and 
the astatic voltage relay, now often used in conjunction 
with it for automatic control, in our issue of June 5tia, 1936. 
Much information concerning this apparatus, and of con- 
siderable interest to supply engineers, is given in a paper 
read last Thursday before the Institution of Electrical 
Engineers by Mr. E. T. Norris, the company’s chief 
designer, who, after discussing the principal technical and 
constructional characteristics of the regulator, deals with 
its special features and applications. An important point 
brought to light is that severe short circuits are not liable 
to damage the apparatus, even in the absence of current 
limiting reactances, and that mechanical stresses are not 
as yet one of the limiting factors in design. It is also shown 
that these regulators are suitable for use in interconnectors 
and forthe control of voltage, load distribution, or power 
factor. Interconnectors up to 10,000 kVA are being 
regulated in this way. Whereas a three-phase induction 
regulator for +10 per cent. has a phase displacement of 
6 deg. in the neutral position, single-phase and three- 
phase moving coil regulators do not have any voltage 
phase displacement at any position. But regulators con- 
nected in parallel must, of course, have appropriate 
impedance values. Similarly when regulated feeders are 
operated in parallel with unregulated feeders, the combined 
impedance of regulator and feeder must be considered. 

For use in three-phase circuits either delta or star con- 
nection is permissible, or alternatively two single-phase 
regulators may be connected in open delta. Star con- 
nection is the most common in this country. Conditions 
determining the best connection for any given case are, 
in general, the same as for ordinary static auto-trans- 
formers or for single-phase and twin three-phase induction 
regulators. The three-phase star-connected regulator 
consists virtually of three single-phase units and, as 
regards its phase voltages, behaves like a shell type 
transformer or a bank of single-phase auto-transformers. 
It is not, therefore, possible to use the neutral point of the 
regulator for loading purposes. In all cases where a three- 
phase star-connected regulator is used in a four-wire circuit 
and there is any possibility of unbalanced loading it is 
essential to connect the neutral point of the regulator to 
the system neutral and, if necessary, to provide inter- 
connected-star static balancers to take care of unbalanced 
loads. 

Owing to the low mechanical forces remote control of 

the moving coil regulator requires relatively small power. 
For all ordinary cases induction disc split-phase motors 
similar in principle to many gramophone motors are 
sufficiently powerful, and as most regulators are oil cooled 
the motor and the whole of the mechanical gearing are 
operated under oil, which automatically lubricates and 
protects them from dirt and atmospheric conditions. As 
the starting current is practically the same as the full-load 
running current, special starting devices are unnecessary, 
and as the motor can be stalled without damage there is 
no need for limit switches and overload devices. The 
starting torque is high and the load torque rises almost 
linearly with decreasing speed, giving stable operation 
under widely varying load. The light weight and low 
speed of the rotor reduce the inertia of the mechanism 
and electro-magnetic brakes, automatically operated when 
the motor is switched off, are not required to prevent over- 
running. 
For fully automatic operation the control gear is in 
general the same as that for remote control, with the 
substitution of an automatic voltage relay or contact 
making voltmeter for the push button or remote control 
switch. The astatic type of voltage relay , which provides 
automatic operation whenever the voltage varies by 1 per 
cent. from the normal value, was, as mentioned, described 
in THE EneGrneer of June Sth, 1936. 

In general, the author explains, it is desirable that 
voltage variations shall be corrected by the regulator as 
soon as they occur. In severe cases, where sudden changes 
in voltage are produced owing to intermittent loads, 
correction should be as rapid as possible. When the 
moving coil regulator is controlled directly by the motor 
and astatic relay the delay in actuating the auxiliary 
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components associated with on-load tap-changing gear 
is eliminated and low operating times are possible. In 
one case it was found permissible with the relay fitted with 
a quick resetting device to correct a change in voltage of 
4 per cent. in less than one second. But high operating 
speeds generally entail additional expense and in many 
cases are not worth while merely in order to reduce the 
duration of a voltage change when its occurrence is not 
prevented. Apart from the increased frequency of 
operation usually involved, high-speed response is often 
objectionable. If, for example, the load conditions are 
such that sudden voltage drops frequently oecur, the 
higher speed regulator does not affect the sudden drop, but 
corrects it more quickly. When the load causing the drop 
is removed the voltage will rise a similar amount above 
normal and the regulator will have to correct this second 
variation. The effect of the high speed of operation is not 
merely to reduce the duration of the voltage drop due to 
the load, but to create a voltage rise due to the removal of 
load. In other words, a voltage drop is converted into a 
similar drep of shorter duration plus a voltage rise of the 
same duration, and this conversion may well be more 
objectionable than the original momentary voltage drop. 
The paper describes various regulator constructions, such 
as feeder pillar, street pit, and house service constructions, 
to meet different operating conditions, and industrial and 
laboratory applications. In an appendix the moving 
coil regulator is compared with other types of regulators, 
i.€., induction regulators and tapped transformers fitted 
with on-load tap-changing gear. The moving coil appa- 
ratus, it is explained, resembles the ordinary induction 
regulator, in that it varies the voltage smoothly and not 
in steps. It can also be left in any position and involves 
no switches. The induction regulator gives, inherently, 
values of buck and boost of any desired but equal magni- 
tude by means of a reversible primary winding on the 
rotor supplied through flexible connections or slip rings. 
The auxiliary coils in the moving coil regulator permit 
equal or different values of buck and of boost, and almost 
any desired range of voltage variation can be obtained. 
Moreover, the moving parts are isolated electrically as the 
moving coil is short circuited on itself. 

There are, in effect, separate primary and secondary 
windings for buck and boost, and these additional coils, 
including the moving coil, are an extra cost and in them- 
selves tend to increase the relative proportions of copper 
to iron material. On the other hand, all the windings are 
single circular coils of the transformer type free from the 
design limitations and labour cost of multiple windings in 
slots. For this reason also the practical and economic 
range of voltage and current ratings is greater than in the 
induction regulator, and is in fact the same as for the 
ordinary static transformer. There would seem to be no 
fundamental difficulty in building the moving coil regu- 
lator for working voltages of 66 or 132 kV. 

The use of interleaved cores of plain strip laminations 
instead of slotted stampings requiring dies, and the 
elimination of the rotor and stator construction with small 
air gaps and mechanical clearances, are manufacturing and 
economic advantages. The relatively small mechanical 
forces and large travel have permitted considerable 
simplification in the control gear normally necessary for 
automatic operation. The combination of moving coil 
regulator and Astatie relay results in a fully automatic 
regulator requiring no periodical maintenance or adjust- 
ment. Since there are no open switches or contacts the 
whole of the control gear, including the relay, can be 
mounted under oil in the regulator, as in the street pit and 
house service constructions. 

The foregoing considerations indicate the relative 
advantages of the two types of regulator, but for the 
reasons given in the paper a general comparison of costs 
is not practicable. This applies also to the electrical 
efficiency, since cost and losses are inter-related. In 
individual cases where efficiency is important it should be 
considered with price on a capitalised basis. 

In comparison with transformers having on-load tap- 
changing gear the most obvious distinction is the elimina- 
tion of both the current breaking series or transfer 
switches and the off-load tapping or selector switches. 
These switches, unless of the mercury-in-glass type, 
require periodical attention and renewal. This is not, 
in itself, difficult or costly ; but for regulators working in 
transmission and distribution systems maintenance, and 
frequently even simple inspection, involves isolation of 
the regulator or transformer with, in some cases, inter- 
ruption to the supply. The combination of on-load tap- 
changing gear and a suitable moving coil regulator partly 
overcomes these objections by relieving the switches of 
the duty of rupturing any load current. The smooth 
voltage variation given by the moving coil regulator is 
not usually an important advantage, as tapping steps are 
seldom large enough to be objectionable ; but the neces- 
sity for operating tap-changing gear in definite steps 
and ensuring that stopping in an intermediate position is 
impossible complicates the automatic control mechanism. 
The comparison in this respect is otherwise the same as for 
induction regulators. 

Comparisons of electrical efficiency depend upon 
whether the on-load tap-changing gear is fitted to the 
main step-up or step-down transformers or to separate 
booster or regulating transformers. In the former case 
the additional losses due to voltage regulation are rela- 
tively small and in general are lower than the corre- 
sponding losses in the moving coil regulator. In the latter 
case there are load and no-load losses in the regulating 
transformer and sometimes also in the preventive auto- 
transformer or choke coil. The comparison is then more 
even, but still indefinite, as in some instances a simple 
tapped auto-transformer booster suffices, whilst in others 
shunt and series transformers are required, and the losses 
vary accordingly. Moreover, the inter-relation between 
cost and efficiency of both types of regulator makes com- 
parisons impracticable except on a capitalised basis, as 
in the previous case. The total price thus obtained must 
be considered in conjunction with the operating character- 
istics just summarised. 








‘THE CHAMBER OF SHIPPING.—At a recent meeting held 
in London, Mr. W. G. Ropner was elected Chairman and 
the Hon. Joseph Maclay Vice-Chairman, of the Deep Sea 
Tramp Section of the Chamber of Shipping. 








Lloyd’s Register of Shipping— 
Annual Summary. 


THE statistics issued by Lloyd’s Register of Shipping of 
merchant vessels launched during the year 1937 show 
further increases, both at home and abroad, in the output 
of the shipbuilding industry, the total being about 573,000 
tons (27-0 per cent.) greater than that for the previous 


year. 

Particulars of Output.—Excluding ships of less than 
100 tons gross, there were launched in the world* 1101 
vessels of 2,690,580 tons gross, of which 920,822 tons were 
from berths in Great Britain and Ireland, and 1,769,758 
tons abroad. The output in Great Britain and Ireland 
represents 34-2 per cent. of the total, as compared with 
40-4 per cent. in 1936, 38-3 per cent. in 1935, 47-5 per 
cent. in 1934, 27-2 per cent. in 1933, 25-8 per cent. in 
1932, 31-1 per cent. for 1931, and 51-2 per cent. for 1930. 
The output of the other leading countries is as follows :— 


Tons. 
Japan ... 451,121 
ST ener eee ree ae --. 435,606 
United States of America... . 239,445 
Holland od HERON 183,509 
Sweden 161,008 
Denmark 131,411 


The actual increase in the world output as compared 
with that for 1936 amounts to 572,656 tons. In Great 
Britain and Ireland there has been an increase of 64,565 
tons in the tonnage launched, while abroad the increase 
amounts to 508,091 tons. 

In Great Britain and Ireland 62 vessels, of 124,342 tons, 
were launched for owners residing abroad, equal to 13-5 per 
cent. of the total output. Forty-four of these vessels, of 
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“Tre Encineer” 


NEW VESSELS LAUNCHED 


79,123 tons, will be registered in the British Dominions 
overseas. 

Among the principal shipbuilding countries abroad, the 
tonnage launched for registration under other flags was 
as follows :—Germany, 36 vessels of 228,708 tons; Den- 
mark, 17 of 113,878 tons; Sweden, 13 of 90,927 tons ; 
Holland, 42 of 44,449 tons; and Japan, 16 of 14,746 tons. 

The world launches for the year include 154 vessels of 
over 6000 tons each, of which 18 are of between 10,000 
and 15,000 tons, and 11 of 15,000 tons and upwards. The 
following are the largest vessels launched during 1937 :— 


Tons. Built in 
Twin-screw turbine steamer, ‘‘ Nieuw 

Amsterdam ”’ ok use ae...) eR ..inBieliond 
Twin-screw motorship, ‘“‘ Capetown 

Castle”... . Tae meee Se 
Twin-screw motorship, ‘“ Wilhelm 

Gustloff ”’ Ue esl Aaet iu Se OC0 .5.. Gay 
Twin-screw turbine steamer, “‘ Strath- 

ES PRES GE, EER Oe Ope a Te Bm 
Twin-screw turbine steamer, “ Strath- 

ea Sea AS ‘Pet. Gee 
Twin-screw recip. and turbine whale oil 

factory, ‘‘ Unitas” ... ... ... ... 21,846 ... Germany 
Twin-screw steam recip. whale oil factory 

“Tonan MaruNo.2”... ... ... ... 18,000 ... Japan 
Single-screw motor whale oil factory, 

“ Nisshin Maru No. 2” cos ove toed ST OO+. 5: danen 
Twin-screw motorship, “‘ Oslofjord”’ ,.. 16,000 ... Germany 
Twin-screw motor tanker, ‘“ Emile 

MO sce css esc ed ace hee Oe 4 OD 
Triple-serew motorship, “‘ Ruys "’... 15,000 ... Holland 


The total tonnage of steamers launched in the world is 
1,130,959 tons, of which 527,187 tons, 46-6 per cent., were 
launched in Great Britain and Ireland, and 603,772 tons, 
53-4 per cent., in countries abroad. 

The total tonnage of motorships launched in the world 
is 1,511,789 tons. Of these, 388,281 tons, 25-7 per cent., 
were launched in Great Britain and Ireland, and },123,508 
tons, 74-3 per cent., in countries abroad. 

During the year there were launched 53 vessels of 385,980 
tons to be fitted with steam turbines, all, with one excep- 
tion, being associated with reduction gearing. There were 
also launched two vessels, of 21,100 tons, built in the 





* From Russia, no returns have been received ; for Spain, the 
information may not be complete. 








United States of America, in which turbo-electric pro 
pulsion is employed. In addition, there were launched 
83 vessels, of 234,768 tons, with a combination of steam 
reciprocating engines and low-pressure turbines. In Great 
Britain and Ireland there were launched 11 turbine vessels 
(all geared), of 113,304 tons, and 24 vessels, of 118,684 tons, 
with a combination of steam reciprocating engines and 
low-pressure turbines. 

During 1937 there were launched 96 steam and motor oil 
tankers, of 769,744 tons—excluding vessels of less than 
1000 tons—of which 19, of 144,556 tons, were built in 
Great Britain and Ireland. Of the 96 tankers, 68, of 
559,276 tons, are motorships. 

Of the steam tonnage launched in the world—1,130,959 
tons—about 465,000 tons are steamers fitted to burn oil 
fuel under the boilers, so that of the world tonnage launched 
during 1937 approximately 25 per cent. only is exclusively 
dependent on coal for propulsion. 

Progress of Shipbuilding During the Year.—Lloyd's 
Register Quarterly Returns show that at the opening of 
the year 1937 the tonnage being built throughout the 
world was 2,251,221 tons. At the end of March there was 
an increase of about 201,000 tons; at the end of June 
there was a further increase of 431,000 tons; while the 
September total showed yet another increment of 19,000 
tons. At the end of December the total was 2,900,184 
tons, showing the large increase of 648,963 tons as com- 
pared with December, 1936. The figures for Great Britain 
and Ireland for the same dates show an increase of 161,784 
tons (16:8 per cent.) at December, 1937, although, in 
view of the decline in orders for new vessels placed during 
recent months, owing to the effect of higher prices and 
other adverse influences, it is likely that figures of tonnage 
commenced during the next few months will show some 
diminution. 

At the beginning of 1938, of eight countries which had 
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more than 100,000 tons of shipping under construction, 
Great Britain and Ireland, with 1,125,426 tons, ranked 
first, being very considerably ahead of the combined 
totals of the three leading countries abroad, viz.:— 
Germany, 369,354 tons; Japan, 305,460 tons; and 
Holland, 288,938 tons. The United States of America, 
204,134 tons ; Sweden, 128,980 tons; Italy, 106,850 tons ; 
Denmark, 100,156 tons, followed, the next in order being 
France, 69,330 tons. 

In view of the fact that the amount of tonnage laid down 
during 1937, as shown in Lloyd’s Register Quarterly 
Returns, has exceeded by 372,000 tons that launched 
during the year, and taking into account the substantial 
volume of tonnage for which orders have been placed, 
there is reason to anticipate that the activity in the ship- 
building industry generally throughout the world will for 
the immediate future be maintained. 

Vessels Classed by Lloyd’s Register.—Of the merchant 
vessels launched during 1937, 416, of 1,499,728 tons, 
241 vessels of 781,615 tons in Great Britain and Ireland 
and 175 of 718,113 tons abroad, were being built under the 
survey of the Society with a view to classification in 
Lloyd’s Register Book. pte! 

Attention is specially drawn to the chain-dotted line in 
the diagram reproduced herewith, showing the tonnage of 
new vessels classed by Lloyd’s Register during each 
calendar year for the last thirty-seven years. A notable 
feature disclosed by these figures is that the average 
tonnage of new vessels classed by the Society for a long 
period (1904-1937) amounts to 1,547,178 tons per annum. 








New ArronautTicAL Map or Great Brrrar.—On 
February Ist, the Ordnance Survey Office issued the first 
six sheets of the fifteen new 1/500,000 aeronautical maps 
of Great Britain which it has prepared. The remainder 
of the maps are to be issued by April Ist. The now map 
is drawn on the modified polyeonic projection; each 
sheet is a quarter sheet of the international 1/1,000,000 
map, and has in addition an overlap of $ deg. on the sheets 
to the west.and south. The symbols used for air informa- 
tion are those adopted by the International Commission 
for Air Navigation. All heights are in feet, and a seale of 
kilometres appears in the margin in addition to scales of 





statute and nautical miles. 
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Rail and Road. 





LocoMoTIVE INSPECTION IN AMERICA.—<According to 
the annual report of the United States Bureau of Locomo- 
tive Inspection for the year ended June 30th, 1937, 
the number of steam locomotives inspected totalled 
100,033, of which 12,402 were found defective and 934 
ordered out of service. 


New Ha tts on THE G.W.R.—The Great Western Rail- 
way Company has opened a new halt at Cosford Aero- 
drome, between Albrighton and Shifnal, on the Wolver- 
hampton and Wellington line. Another halt has been 
opened at Malswick, between Newent and Burber’s Bridge, 
on the Gloucester and Ledbury line. 


British Car Exports to Tar Emprre.—Returns for 
the eleven months to the end of November, 1937, show 
that the total British car exports to the Empire increased 
by approximately 34 per cent., compared with the corre- 
sponding period for 1936. Australia and New Zealand 
were largely responsible for this increase. 


ProposeD New Line 1n NEw Zeatanp.—The Govern- 
ment of New Zealand has decided to construct a new line 
between Paeroa, the junction of the Thames and Tauranga 
district railways, and Pokeno, some 40 miles south of 
Auckland, on the main trunk line. A sum of £75,000 
has been set aside for work on the new line during the 
current year. 


New Exzorric Locomotives In GreRMANY.—The 
German State Railways have on order forty-four main 
line electric locomotives, each of which has a short 
time rating of over 5000 H.P. and a maximum capacity 
of 6200 H.P. The engines weigh 108 tons each, and are 
to be mainly used on the Niirnberg—Leipzig line. Hauling 
nine carriages one of the engines attained a speed of 
104 miles an hour when on test. 


ProposEp CoLouRED Routes TxHroucH Towns.—A 
scheme has been drawn up by Lieut.-Colonel R. P. A. 
Helps for the marking of selected a. woreee oe 
large towns by ishing colours, 808 = 
all suitable posts. light standards, &c., ba ain 
with a band, 5ft. wide and at a height of from 5ft. to Pion. 
trom the ground. It is suggested that colourings should 
be uniform according to the points of the compass, and 
on routes running north and south blue should be used 
and on east and west red. 


Motor Car Exports.—The latest progress report of the 
Society of Motor Manufacturers and Traders shows that 
there was a decrease in sales of motor vehicles in the home 
market in November, 1937, as compared with the preceding 
year. The exports of private motor cars from the United 
Kingdom for the twelve months ending December, 1937, 
increased from 64,726 in the previous twelve months to 
78,078. Empire markets took over 87 per cent. of these 
exported vehicles. The number of commercial vehicles 
exported also increased by nearly 21 per cent. 


Roap IMPROVEMENTS IN SuRREY.—The Surrey County 
Counci] has approved a number of road improvement 
schemes. The London and Worthing road between Bur- 
ford Bridge and Pixham-lane is to be widened to 120ft., 
at a cost of £27,400. A fly-over junction is to be built at 
the junction of the Sutton By- road and the Merton 
and Belmont road, and the Belmont Station bridge is to 
be widened at a total cost of £84,000, Between Banstead 
cross-roads and the Burgh Heath and Surbiton road, the 
Tooting and Reigate road is to be widened to 120ft., at a 
cost of £107,000. 

Brap¥ForD By-Pass.—A new road, over 2 miles long and 
80ft. wide, is to be built on the south-west side of Bradford 
as part of a scheme to relieve congestion in the centre 


of the city. The cost of the road is estimated at over 
£100,000, and the work is e ted to take about two 
years. The road will extend from Thornton-road to 


the Halifax Road at Moore-avenue. Part of an existing 
road, known as Low-lane, will be widened and incorporated 
in the new road for about 800 yards. At the present stage 
of the scheme it is ad to build only one carriage- 
way, 22ft. wide, but the plans provide for the construction 
of a second carriageway at a later date. This road marks 
the i of a further stage in the construction of 
the Bradford by-pass, which is designed to link up the 
Huddersfield and Wakefield roads in the south with the 
main roads north of the city. 


Tue L.M.S. Trams Accipent at OaAkLEy.—At the 
Ministry of Transport inquiry into the accident at Oakley 
on Friday, January 2Ist, when a London, Midland 
and Scottish express from St. Pancras to Bradford crashed 
into a stationary passenger train, it was stated that the 
express failed to stop at the approach signals which were 
set at danger. There was no question of the train jumping 
the points; they were set for the line upon which the 
crash occurred. At the coroner’s inquest on the three 
victims of the accident on Tuesday, February Ist, the 
driver of the express said that both the distant and home 
signals were against him, but he was unable to pull up in 
the 700 yards distance between these two oy The 
signalman in charge of Oakley Junction said that he had 
diverted the train of empty coaches off the main line but 
it had moved forward and fouled the points, preventing 
him from ¢ ing the signal. He sent a man to tell the 
driver to move off the points but it was too late. 


Horton Inctuisz AccipeNt Report.—A report. has 
been issued on the Ministry of Transport inquiry into the 
accident which occurred on October 6th last at Hopton 
Incline on the High Peak section of the London, Midland 
and Scottish Railway. The whole of the 8.35 a.m, freight 
train from Middleton to P: » consisting of four 
loaded wagons and a brake van drawn by an 0-6-0 side tank 
engine, left the rails at the foot of the incline. The 
engine, three of the wagons, and the brake van rolled down 
a 25ft. high embankment. The driver was killed and 
three railway servants in the brake van injured. Subse- 
quent tion did not reveal any defect i et the derailed 
vehicles, and Lieut,-Colonel E. Woodhouse, the 
officer, eame to the conclusion that the immediate cause 
of the accident was an unfortunate combination of cir- 
cumstances. The engine was travelling over ash-ballasted 
track, possibly unusually lacking in lateral stability, at a 
speed for which its design rendered it unsuitable. 





Miscellanea. 





A CoLLreRY Fire.—When a fire occurred in the 
Dumbreck No. 1 Colliery, near Kilsyth, on Sunday, 
January 30th, nine men were trapped and suffocated by 
fumes. 

Tron ORE IN THE UNITED StatEes.—According to esti- 
mates of the Bureau of Mines, there were 72,166,000 tons 
of iron ore produced in the United States during 1937. 
The ore shipped from the mines during the year is esti- 
mated at 72,399,000 tons, valued at nearly 209 million 
dollars. 

Noise TRANSMITTED BY WaTER PrrEes.—As a result of 
experiments carried out at the National Physical Labora- 
tory it has been found that the noise transmitted by water 
pipes can be considerably reduced by the insertion of a 
length of rubber hose in the piping system. Tests showed 
that the high-pitched hiss of a tap can be cut out by a few 
inches of hose and the hum of a circulating pump by about 
a yard of hose. 

Tue Impreriat InstituTe.—The annual report for 1937 
of the Imperial Institute shows that during the year under 
review 1101 technical inquiries were answered by the 
mineral resources department, and 317 samples from thirty 
countries were examined in the laboratory of ie fee 
ment. The intelligence section of the plant and animal 
department dealt with about 1200 inquiries from forty 
Empire countries. 


THe James ALFRED Ewimna Mepat.—The Council of 
the Institution of Civil E have made the first 
award of the James Alfred Ewing Medal to Mr. Charles 
Samuel Franklin. This medal was founded in 1936 in 
memory of Sir Alfred Ewing, and is awarded to a person, 
whether a member of the Institution or not, for specially 
meritorious contributions to the science of engineering in 
the field of research. 

New Compantes in 1937.—The list of new companies 
registered, which is issued each year by Jordan and Sons, 
Ltd., shows that 150 mining and quarrying companies, 
with a total capital of £9,695,000 ; 812 engineering com- 
panies, with a capital of £7,465,110; 501 electricity, gas, 
and water companies, with a capital of £4,760,160; and 
146 metal companies, with a capital of £1,378,365, were 
registered during 1937. 

PETROL FROM CoaL IN SoutH Arrica.—On his recent 
return from Europe, Dr. Van der Bijl said that following 
his investigations in Germany, the South African Govern- 
ment is to adopt the Fischer-Tropsch process of producing 
petrol from coal. Transvaal coal is particularly suitable, 
and according to Dr. F. Fischer, South Africa can produce 
its own petrol and fuel requirements from local coal at 
prices equal to those ruling for imports. 


Stee, Works Exrensions ty AMERicA.—Mr. B. R. 
Fairless, the president of the United States Steel Corpora- 
tion, recently announced that during the coming year his 
company proposes to spend eighty million dollars on plant 
modernisation. According to Mr. W. Tower, the Secretary 
of the American Iron and Steel Institute, during the past 
three years steel firms in the United States had spent about 
650 million dollars on new plant and equipment. 

Woritp Tix Propuction.—Preliminary figures for 
December, 1937, indicate that the world production of tin 
in that month was approximately 26,000 tons, making the 
total for the year et km 206,000 tons. This figure com- 
pares with 180,000 tons in 1936 and exceeds the previous 
record (of 1929) by 7 per cent. World consumption in 
1937, on the basis of the data at present available, is 
given as 181,500 tons, but it is estimated that when fuller 
information is available the total world consumption for 
1937 will prove to be about 194,000 tons. 


Tae Avrora Borgais DispLay.—The striking display 
of the Northern Lights on Tuesday night, January 25th, 
caused considerable disturbances in the Post Office radio 
telephone services. Since Friday, January 21st, pheno- 
mena of a similar nature had had a disturbing effect on the 
short-wave telephone circuits, and on the 25th most of these 
cireuits became unworkable early in the evening and 
remained so throughout the night. Fortunately it was 
ible to maintain the service with North America by 
means of the Rugby long-wave circuit. All the Post Office 
radio telephone services were in operation on the 26th 
with the exception of the short-wave circuits to the 
United States and Canada. It is not yet known whether 
the peak of the disturbances has been passed. 


SHort Courses ror TEACHERS IN ENGINEERING.—The 
Board of Education is making arrangements, with the 
co-operation of the Metropolitan-Vickers Electrical Com- 
pany, Ltd., for short courses in mechanical and electrical 
engineering for teachers of engineering subjects. The 
courses will be held from Wednesday, July 6th, to Wednes- 
day, July 13th, at the Trafford Park, Manchester, works 
of the company. The purpose of the courses is to bring 
teachers into direct contact with modern developments in 
engineering research, design and lripage and to give 
them the opportunity of refreshing their knowledge of 
works organisation and practice, Lectures will be 
by members of the senior staff of the Momseclion. 
Vickers Electrical Company, and will be followed ae 9 visits 
to —— departments of the works and by dis- 
cussions 


INstTITUTION oF ELectTRICAL ENGINEERS.—The summer 
meeting of the Institution of ferry se Engineers for a 
will be held in Bi and district from Monda 
Friday, oy $ 4th to 8th, inclusive, at the ee 0! sag 
Chairman and Committee of the South Midland Cen 
The programme prepared by the local coommiinie. i in 
addition to receptions and dances, provides features of 
technical interest in the form of visits to the Bi 
Corporation's power station and the Central Electricity 
Board’s sub-station at Hams Hall; the General Electric 
Company’s works at Witton ; the Austin Motor Company’s 
works at Longbridge ; the British Thomson- Houston 
Company’s works at Rugby; the Sto ting 
station of the Shropshire, Worcestershire, and Stafford- 
shire Electric Power Company; the New Telephone 
House, Birmingham ; and interesting features in the area 
of the Midland Counties Electric Supply Company, 
Ltd. 





Air and Water. 


A New MonicrpaL AERODROME.—Work has begun on 
the new Leeds and Bradford municipal aerodrome at 
Yeadon. The new aerodrome will cost about £40,000 
to build. 


Latp-UP SHIPPING IN British Ports.—On January Ist 
last there were 113 ships of 174,633 net tons laid up in 
the ports of Great Britain and Ireland, according to a 
report of the Chamber of Shipping. Of the idle tonnage 
38 ships of 79,256 net tons were foreign. 


Morz Motor Torrepo Boats.—The British -Power 
Boat Company, of Hythe, Southampton, has received 
a contract from the Admiralty for nine more motor 
torpedo boats. The first six boats of this type built by. 
the company now form the First Motor Torpedo Boat 
Flotilla, which is part of the Mediterranean Fleet. 


Tae Company or Master Mariners.—Commodore 
Sir Bertram F. Hayes has been appointed Deputy Master 
of the Honourable Company of Master Mariners, of which 
he has been Prime Warden since its inception. He joined 
the White Star line in 1889 and became Commodore of 
its fleet before his retirement in 1924, Sir Bertram has 
been succeeded as Prime Warden by Commodore H. 
Stockwell. 


New Norwecian TRANSATLANTIC LINER. —The new 
Norwegian passenger liner ‘* Oslofjord”’ is to be placed 
in the Atlantie service next June. The new liner is being 
built at Bremen and is nearly 589ft. long, 73ft. broad, and 
has a draught of 26ft. With a gross tonnage of about 
18,000 she will have a cruising speed of 19 knots. The 

propelling machinery comprises four M.A.N. two-stroke. 
Pe og -acting engines, each of which develops 4400 B.H.P. 
at 215 revolutions a minute. 


Harsour Work in Pervu.—An American company 
the Frederick Snare Corporation—has received a contract 
from the Peruvian Government for the construction of a 
new harbour at Matarani. To cost about 4 million 
dollars, this new harbour will replace Mollendo as the 
Pacific terminus of the Southern Railway of Peru. Two 
breakwaters 2000ft. and 500ft. long respectively, will 
protect an inner harbour in which a 1500ft. wharf is 
to be built. Improvements ing 14 million dollars 
are to be made at Callao by the same company. 


Tue Royat Maw Liz, Lrp.—When the Royal Mail 
liner “ Andes,” being built by Harland and Wolff, Ltd., 
at Belfast, enters service in October, 1939, three of 
the company’s ships, ‘“‘ Almanzora,” “ Arlanza,” and 
“* Atlantis,” are to be scrapped. This announcement 
was recently made by Lord » ay the chairman of 
the company, who said that its passenger services to 
South America will be ve maintained by three 
“ Highland” liners from mdon, and the “ Andes,” 
“* Alcantara,” and “ Asturias ” from Southampton. 


Sarpyarp Workers’ Wace Increase Cram.—The 
Confederation of Shipbuilding and ineering Unions 
is discussing wages and conditions in British shipyards 
with the Shipbuilding Employers’ Federation. The 
union is claiming an advance of 6s. a week for ordinary 
workers, and 2} per cent. for each Is. to pieceworkers : 
holidays with pay; consolidation of bonus into wages, 
and recognition in respect of apprentices, boys, and youths. 
It was pointed out by the union at preliminary meetings 
in December that the industry had a good year in 1937. 
and future prospects were good. In challenging this view 
the employers pointed out that there was a falling off 
of freight which tended to hamper the placing of new orders 
for merchant shipping. 


New L.M.S. Mororsare.—The London, Midlnd and 
Scottish Railway Company announces that it has placed 
an order with Wm. Denny and Brothers, Ltd., Dumbarton, 
for a twin-serew motor vessel for the conveyance of 

and motor vehicles between Stranraer and 
Larne. This vessel will be capable of carrying over’ 
seventy vehicles on one deck, and arrangements will be 
made to permit of motor vehicles running on and off the 
ship under their own power, both at Stranraer and Larne. 
The principal dimensions of the vessel are: Length. 
between rpendiculars, 308ft.; breadth, moulded, 
46ft.; and depth, moulded, 16ft. 6in., and it will have a 
speed of 19 knots. The public rooms will include first 
— dining saloon, smoke room and lounge and third 
dining saloon and lo . A limited number of 
et pr Po cabins will also be provided. 


Tae West Arrican Arm SEervice.—The party repre- 
senting the Air Ministry and British Airways, Ltd., which 
has been conducting a preliminary survey for a ‘British 
service to the West Coast of Africa has returned to 
London. A report has yet to be prepared and submitted 
to the Air Ministry, but according to the air correspondent 
of The Times the area examined by the party suggests 
that the line, when it comes to be operated, may touch 
Lisbon and will thereafter join the French route at Oran 
for the crossing of the Sahara to Casablanca and on to 
Dakar. Only if it had been found that seaplane harbours 
in Sierra Leone, Gambia, and other parts of West Africa 
were so much better than the possible landing places 
would it have been worth while contemplating a flying- 
boat service along the North-West African Coast. It 
may be assumed that a land-plane service would be much 
easier to organise. 

SALVAGE oF VEssELs.—At the annual meeting of the 
to | Glasgow Salvage Association, J. H. Williams said 
that during the past year all departments had been 
.| unusually active. Twelve cases been dealt with, 
and in his view the outstanding feature of the salvage 
department’s work ori Pipe oe year had been the com- 
plexity and hazard of ipal cases undertaken. 
He then dealt in some detail’ with with “a three outstanding 
cases, viz,, the ‘ tina,” which had stranded in the 
river Severn, near , in December, 1936; the 
** Marie Moller,” which been abandoned on fire off 
Holyhead in March, 1937; and the “ Luigi Accame.” 
which stranded in a very bad position near St. Catherine's 
Point, Isle of Wight, in April, 1937.. Mr. Williams said 
that in each of these cases the ship had suffered such 
serious damage by the casualty that, after the salvage. 
repairs had not been undertaken by the parties interested. 
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CONSTRUCTIONAL STAGES OF THE GRAND COULEE DAM 


(For description see page’ 126.) 


CONSTRUCTING THE FORMS AND PLACING THE REINFORCING STEEL FOR THE PENSTOCKS 
VIEW AT NIGHT FROM NEAR THE EAST-SIDE CONCRETE MIXING PLANT 
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Supplement. 


With this issue we present an eight-page Supplement, 
* Tabular Summary of Civil Engineering Contracts,” 
which gives brief particulars of the many civil engineering 
works which were being carried out during 1937. We 
intend to publish a similar Supplement early in each 
year. 





CIVIL ENGINEERING CONTRACTS. 


WirtH this issue we publish a Supplement of a 
kind which we have never before attempted. It is 
entited a ‘‘ Tabular Summary of Civil Engineering 
Contracts,” and the information contained in it 
relates to civil engineering works upon which 
work was proceeding during 1937 under the super- 
vision of British engineers. In addition, the 
information available about schemes for which 
contracts are just about to be let has been included 
when circumstances such as the importance or the 
special interest of the scheme seemed to justify it. 
The amount of information that it is possible to 
pack into tabular form is not very large. But we 
have considered it better that the particulars 
should be readily accessible for reference rather 
than more complete and Jess easy to find. All the 
tables, which are presented under headings, such as 
‘‘ Harbours and Docks” and ‘ Water Supply,”’ 
are arranged in the same manner. They give the 
Title of each scheme, the Purchasing Authority, the 
Consulting Engineers, the Contractors, and the date 
of starting and probable date of finishing the work. 
Entries in a column headed “ Nature of scheme 
and notes ”’ are designed to give a general impres- 
sion of the work included in the contract, its 
magnitude, and any features of particular interest 


9| diately accessible general information with regard 


“| perhaps of several volumes, to find the reference 


“| necessary to scan a large part of the article. 





it may present. Since the space available is | 
restricted, we have found it impossible in all cases 
to mention every separate work included in a 
scheme, and those of minor importance have been 
omitted. In many cases where a Catchment Board 
or Port Authority was responsible for initiating 
the work and it was designed by and is being carried 
out under the supervision of the authorities’ own 
staff of engineers, there are no consulting engineers, 
and the name of the authority is entered instead. 
The object of this publication is to meet the need 
that many must have felt for some document that 
could be easily filed and which would render imme- 


to works in progress or just completed. The pages 
of technical journals have scarcely satisfied this 
need. Inspection of the filed volumes of THE 
ENGINEER is, indeed, sufficient to show that there 
are few important and interesting civil engineering 
works carried out by British engineers which have 
not at some time received mention in this 
journal, but the information given, though 
detailed, and though designed to be both accurate 
and reliable, is only readily accessible for a 
short time while the issue is current. Once the 
weekly issues have become merged into the half- 
yearly volumes, it is necessary to search the indices, 


to the desired article, and before the general 
information is finally obtained it may also be 
It 
is, in fact, not the function of a detailed illustrated 
account of any scheme to make instantly available 
such particular information as the name of the 
consulting engineers or the date of completion of 
the scheme. There are, too, many schemes of 
minor interest for the description of which space 
cannot be found in the technical journals when 
there is much of greater importance awaiting 
description. The tabular Supplement which accom- 
panies this issue is therefure complementary to 
THE ENGINEER itself. It will prove of little value 
to those who desire full and detailed technical 
information about any scheme. Such people wili 
find the slight trouble of identifying an article 
through the index well repaid. But many times 
occurs the desire to obtain rapidly just those 
limited particulars that the Tables of the Supple- 
ment provide. Thus, in the belief that the Tables 
may prove of constant value, we have chosen for the 
publication a size which will allow it comfortably 
to be placed in an ordinary office file for ready 
reference when needed. Their use as a permanent 
source of reference would alone be ample justifica- 
tion for the Tables. But, in fact, they provide 
information which when taken as a whole is of 
no mean interest. We cannot flatter ourselves 
that they contain mention of every important 
scheme now being carried out to the designs of or 
under the supervision of British civil engineers, 
though we think that little of importance has been 
omitted. Moreover, there are a very large number 
of schemes whose individual importance is small, 
but which taken together would make a large bulk, 
that find no place in them. Yet, if the esti- 
mated costs of all the contracts mentioned in the 
tables be added it will be found they amount to the 
remarkable total of over £40 million! Of that total, 
more than £23 million relates to work being carried 
out outside the British Isles. We must add that 
for quite a large number of the schemes mentioned, 
information was not available as to the cost of the 
works, so that in reality the total figures for esti- 
mated costs should be substantially higher than 
those given. It is, we think, a remarkable tribute to 
the skill and status of British engineers that they 
should have been made responsible for the design 
and supervision of so many works and the efficient 
and: economical expenditure of such large sums, 
It is, fortunately, always more easy to continue 
than to begin. Though conscious that the Tables 
do not give so full and complete a record of all 
civil engineering works of importance which were 
being carried out in 1937, as they might, we have 
been much encouraged in persevering with their 
preparation by the cordial support which we have 
received in many quarters as a result of our 
advances, and by the evidence that their publica- 
tion has been looked forward to. Our thanks are 
due to all those consulting engineers, catchment 
boards, port “authorities, and others who, when 
approached, have proved willing to co-operate with 
us in the preparation of the Tables. It is our inten- 
tion to publish a similar Supplement early in each 
year. We are confident that those who in the 
present year find the Tables useful will not forget 
that they can only be compiled with the support 
of those who are closely connected with the various 





works enumerated. With the further co-opera- 


tion of engineers and authorities concerned with 
carrying out civil engineering works, we hope to 
enhance the value of the publication in the years 
that are to come. 


Continental Steel Prices. 


Tue force of example is a strong factor in influ- 
encing the course of trade, and if the reductions in 
the prices of Continental steel materials announced 
recently only partially break down the reserve 
which overseas buyers have affected during the 
past few months, a general revival in the world’s 
export business in steel may be in _ sight. 
The cuts, which range from 10s. to 20s., 
are less drastic than they appear, since for some 
time the practice of giving rebates on the official 
prices had been common, and in many cases 
these rebates were greater than the reductions 
which now become effective. For some time 
it has been obvious that the Continental steel 
makers were faced with a difficult problem. On 
the one hand, there was something in the nature 
of a revolt on the part of overseas buyers against 
the Cartel prices, and, on the other, was the need 
for observing the pr.ce agreements between the 
Cartel industries. The development of American 
competition and the failure to restrict it by arrange- 
ment made matters worse, and the Continental 
steel makers were well advised to face the situa- 
tion boldly. To understand the nature of the 
problem, it is necessary to review the events of the 
past fifteen months. The sudden increase in the 
demand for Continental steel had its origin in the 
development of the Anglo-Italian controversy in 
1936, and the fear that there might be interference 
with supplies of steel to Eastern markets. In 
addition, expectations that production costs would 
be increased by the socialistic legislation of the 
French and Belgian Governments frightened buyers 
mto the market and helped to swell the demand. 
The movement thus started lasted until July last 
year, and during that period the basis prices of 
the chief descriptions of Cartel steel were advanced 
in the case of bars and angles from £2 I4s. 6d. to 
£3 15s. gold, according to destination, to £6 to 
£6 5s.; 3 and for plates, Zin. basis, from £4 7s. 6d. 
to £7 2s. 6d. gold. The pressure of the demand had 
brought about a situation in which it was possible 
to charge premiums of 20s. and in extreme cases 
as much as 30s., and in May the position was 
consolidated by incorporating these premiums in 
the price. 

The wisdom of the Cartel’s policy was criticised 
at the time, and events have proved that doubts 
were well founded. The British steel makers, who, 
as members of the Cartel, were aware of the inten- 
tion of the Continental steel makers, were opposed 
to the advances, but the chance of making money 
while the opportunity existed was too great a 
temptation. These price increases in terms of 
sterling brought the quotation for bars to £10 9s. 6d. 
f.o.b., and tor plates to £11 18s. 8d. f.o.b. In 
several markets in which Great Britain has the 
benefit of preferential duties, these quotations 
made the delivered price of Continental steel higher 
than for British. In Empire countries also the 
sale of Continental steel was made more difficult 
by the arrangement that the Cartel industries. 
should charge British extras (additions to the basis 
price for certain sizes and finishes), which are 
nigher than the Continental rates. It is not sur- 
prising therefore that foreign buyers became 
uritated, and that their attitude changed from a 
willingness to buy at any price to one of covering 
only their immediate necessities. Some markets 
also failed to absorb the heavy purchases made in 
the earlier part of 1937, with the result that buying 
at the sources of production ceased. The hostilities 
in the Far East added further to the troubles of 
the Cartel. Although the requirements of the 
Chinese and Japanese markets for war purposes 
might expand, the problems of payment presented 
difficulties. An effort to adjust production to the 
curtailed demand, and undertaken perhaps with 
the idea that in the light of their experience in the 
preceding months when the demand exceeded the 
supply consumers would be scared into active 
buying, failed to stimulate business. It was then 
that American competition made itself felt, and a 
number of contracts badly needed by the Con- 
tinent were lost. The obvious course of trying to 
reach an agreement with the American steel makers 
was taken, and a meeting was held in December at 
which representatives of some of the most important 
Transatlantic steel companies were present. The 
weakness of the scheme was that no central organi- 
sation comparable with the Cartel or the British 
Iron and Steel Federation exists in the United 
States, and whilst the leading steel companies 
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were willing to respect the British and Continental 
export prices, it was soon found that such an 
arrangement would merely enable other American 
manufacturers to carry off the prizes in the inter- 
national steel market. 

Faced with such a complicated situation, the 
Cartel has taken the obvious course of reducing 
its prices, and it has done so at a time when this is 
likely to stimulate the demand: The American 
steel industry is showing signs of recovering from 
the collapse which in December brought down its 
rate of operations to 25 per cent. of capacity, and 
if a revival in the American home trade takes place, 
there will be little likelihood of the Americans 
seeking export business at cut rates. Reports 
from some of the important overseas markets 
indicate that stocks which had been accumulated 
have been largely liquidated, and, probably more 
important still, the reductions in the price of Con- 
tinental steel have been made at a time of year when 
the export trade usually becomes active, and when 
they may be expected to have the greatest effect 
in interesting buyers. Some markets must be 
left out of this generalisation, notably China, 
because of the hostilities now being waged in that 
country, and India, owing to the stocks that 





remain to be absorbed and to the competitive 
power of the local industry. Even these two coun- 
tries may be expected to take a certain amount of 
Continental steel, although they. may be well below 
the normal tonnages. The argument may be used 
that if the Continental steel works could sell at 
the low prices they accepted in 1936 there is still 
a wide margin for fresh adjustments. Against 
this, it may be argued that the costs of production 
of the Continental steel works have materially 
increased, and it is doubtful if such low prices 
would be now an economic possibility. There has 
been much talk of a slump in the world’s steel 
export trade, but this is scarcely the right descrip- 
tion. It is true that the volume of business has 
been restricted for the past few months, but prin- 
cipally in Continental steel, and in the products of 
France, Belgium, and Luxemburg. The German 
export trade has been maintained at a high level, 
and the British works have taken more than their 
share. The failure of the export markets has been 
largely due to the hostilities in the Far East and 
to a tug of war between buyers and sellers of 
Thomas quality steel, and, as is usually the case 
in similar circumstances, the buyers appear to be 
getting the best of it. 





One Hundred Years of Russia’s Railways. 


By F. 


I te first recorded association of anything apper- 
taining to railways in Russia appears to be an 
indirect one, but it is one that may have played its 
part when the time came for the building of the first 
line. Mr. J. G. H. Warren, in his ** A Century of 
Locomotive Building,” states that in 1812 the Grand 
Duke Nieholas, the third son of Tsar Paul I, visited 
England, and one of the items of interest seen was a 
Blenkinsop locomotive at work. Other references 
give 1816 as the year in which the Grand Duke 
first visited England, when on the grand tour and 
as @ young man of twenty, but whatever the year a 
model of one of these locomotives was subsequently 
sent out to him. A number of years was to elapse, 
however, before the idea of a railway in Russia was 
conceived ; for one thing, the Stockton and Darling- 
ton, and the Liverpool and Manchester railways 
had to prove that such ideas were practical possibilities 
before Russia attempted the experiment. When a 
railway was first mooted in 1835, the young man, 
who had unexpectedly become Tsar Nicholas I, is 
said to have given every encouragement to its 
introduction. 

This first railway was built under private enter- 
prise from St. Petersburg to Pavlovsk, a distance of 
17 miles, and on the route was a station at Tsarkoe- 
Selo, where the Tsar had a country palace, and the 
line became known as the Tsarkoe-Selo Railway. 
The construction of a single track was commenced 
in May, 1836, and the line was opened for traffic 
towards the end of 1837. The engineering was 
supervised by Franz Gerstner, a Czech, who obtained 
all the materials from England. The track gauge 
chosen was 6ft., but later the standard gauge became, 
and remains, 5ft. It is said that this gauge was 
chosen for military and strategic reasons, but the 
wider gauge has permitted more liberal measure- 
ments of the rolling stock, and a consequent increase 
of space in passenger coaches favourably commented 
upon by different visitors to the country. The first 
three locomotives were supplied by Robert Stephenson 
and Co., Timothy Hackworth, and Tayleur and 
Co., respectively. During their tests in England it 
is reported that the Stephenson engine exceeded 
a speed of 654 m.p.h. and the Hackworth engine 
72 m.p.h. Such possible high speed, however, would 
appear to have been wasted on such a short line, 
and at no time have the Russian railways been 
remarkeble for rapidity. The locomotives were 
not used for the opening, and horse traction was 
employed until April 17th, 1838, when a regular 
service with steam locomotives was introduced. 
It was not until 1876 that the line was double tracked. 

The results from this railway appear to have 
given sufficient satisfaction for a more ambitious 
scheme to be undertaken, viz., a line from St. Peters- 
burg to Moscow, a distance of about 400 miles. This 
line runs in almost a straight line, and the reason 
is—or, at one time, was—well known. When the 
Minister of Ways and Roads laid the map before 
Tsar Nicholas to explain the proposed route, about 
which there had been some heart-burnings, the 
latter, after looking at the map, took up a ruler, 
drew a straight line between the two towns, and 
commanded ‘ You will construct the line so.’’ Such 
a command permitted no argument, and the line 
was built accordingly. Construction began in 1842. 


The probable disadvantages of the route in the 
earlier days of the railways must have changed to a 
considerable advantage in more recent years. 
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line was completed in 1851, and in the same year the 
telegraph was erected alongside it. 

These two lines remained the pioneers for some 
years, and it was not until after the great political 
changes in Russia following the Crimea War, which 
included the emancipation of the serfs and the 
creation of a new system of local self-government, 
that any impetus to railway development occurred. 
An empire of enormous size, both in Europe and 
Asia, it was mainly devoted to agrarian interests, 
and manufacturing industries were in a backward 
state. Its mineral wealth was practically unknown, 
and the first region to be developed in this respect 
was the provinces north of the Crimea and the Sea 
of Azov, where vast quantities of iron ore and huge 
beds of coal were found to be in close proximity to 
each other, but it was some time before railways were 
to operate in that area. 

On May 18th, 1853, the Riga and Dunaburg 
Railway was established by special decree of the 
Tsar, and the project was mainly financed in England 
with a London board of directors. The capital was 
£2,000,000, of which 3000 shares of £100 each were 
to be reserved for Russian shareholders. The Russian 
Government gave a guaranteed interest of the 
equivalent to 5 per cent. and other valuable privileges, 
and the concession was for seventy-five years. Mr. 
(afterwards Sir) John Hawkshaw was appointed 
engineer-in-chief, and Robert Stephenson and Co. 
supplied the locomotives. The line was 140 miles 
long, and was eventually opened for traffic in 1861. 
An extension from Dunaburg to Witepsk was granted 
under the concession of the Tsar in March, 1863. 
This railway was taken over by the Government 
in 1894. 

The first railway in Finland was between Helsingfors 
and Tavastehus, a distance of 65 miles, commenced 
at the instance of Tsar Alexander IT in 1857 and com- 
pleted in March, 1862, at a cost of about £589,000. 
In 1870 a line from St. Petersburg to Riihimaki was 
opened, the cost of constructing the 235 miles being 
£1,100,000. By 1891 there were over 800 miles of 
railway in the territory and further construction was 
in hand. ° 

When further railway extensions in Russia were 
projected, it was arranged that the construction and 
operation should be undertaken by private enterprise, 
and that such companies would provide the necessary 
capital whilst the State would guarantee the interest. 
About 1858 concessions were granted to English and 
French investors, mainly represented by the Credit 
Mobilier of France, for the construction of the follow- 
ing lines, with lengths in miles :— 


Miles. 
St. Petersburg to Warsaw ... 670 
Kovno branch eee aes 60 
Moscow to Nijni-Novgorod 280 
Moscow to Sebastopol ... 933 
Little Archangel to Libau ... 750 

2693 


The estimated cost was in the region of £45 million. 
The agreement provided that 200 miles were to be 
completed by the third year from date of commence- 
ment, 666 miles. by the end of the fifth year, and the 
whole of the lines at the end of ten years, The lines 
were to be double-track, but the companies were 
permitted to commence operation with one line only 
laid down, At this period there were about 700 miles 
of railway in Russia, and in the following ten years 
the amount had increased to over 2400 miles, whilst 





by the end of 1872 there were nearly 4300 miles of line. 

An official return, made at the beginning af 1876, 
stated that there were 12,144 miles of line, with 2829 
locomotives, 5112 carriages, and 48,614 wagons. The 
outlay of capital on their construction and equipment 
was £190,773,011, and the debt of the various lines 
to the State amounted to £10,289,825. Of the capital 
used on the Russian lines, about £80 million had been 
raised by shares, and the balance by obligations. 
Some of the lines had proved very remunerative. 
The Moscow—Riazan had earned 18 per cent. per 
annum on its capital, and the Riazan—Koslov 14 per 
cent., but these seem to be the exception rather than 
the rule, as the Russian Treasury had to pay about 
28 per cent. of the whole amount guaranteed. There 
were fifty-three companies operating the railway 
systems. 

Further particulars, issued in October, 1888, show 
that the lines opened for traffic amounted to about 
18,228 miles, of which about 3082 miles were operated 
by the State. A few small railways, although owned 
by the State, were worked by private companies. 
The revenues for the years 1887 and 1888 were good, 
owing to exceptionally fine harvests. The average 
net profit for the ten years 1878-87 was approximately 
£7,600,000 and for 1888 £12,350,000. The aggregate 
working expenses of the whole railway system werc 
56 per cent. The policy of the State in taking over 
the private railways was rapidly extended, and by 
1900 about 60 per cent. of the total were national. 

Prior to 1885 there had been no railway communi 
cation between European and Asiatic Russia, but in 
that year there was an extension of the railway from 
Ekaterinburg to ‘liumen which provided a partial 
solution to the difficult problem of transportation 
across the Urals. A few years later plans were pre- 
pared for the construction of a railway across Southern 
Siberia to Vladivostok. This was not the first railway 
in Asiatic Russia, as a line from Krasnovodsk, on 
the east coast of the Caspian Sea, to Samarkand hac 
been in operation from 1888. A single track main line. 
5ft. track gauge, was planned to be built in three main 
divisions :—({1) Western Siberia, from Cheliabinsk. 
on the Ural frontier, and connected by rail to Ekaterin 
burg, to Novo-Nikolaevosk on the river Ob, a distance 
of 885 miles, which was completed and opened for 
traffic in 1895; (2) Central Siberia, from the Ob to 
Irkutsk, a distance of 1150 miles, commenced in 
1893 and opened for traffic in 1898, and an extension 
from Irkutsk to Lake Baikal was opened later the 
same year ; (3) Eastern Siberia, from Lake Baikal to 
Vladivostok, the route for which was not finally 
agreed upon for some time. The Tsarevitch, later 
to be Tsar Nicholas II, turned the first sod at Vladi- 
vostok, as he happened to be paying a visit to the 
East at the time, and was appointed President of the 
Imperial Committee of the undertaking in 1893, the 
year before he succeeded his father as Tsar. 

The work in Eastern Siberia proceeded in a westerly 
direction, materials being landed at Vladivostok. 
Negotiations with the Chinese Government eventually 
resulted in 1896 in the organisation of the Chinese 
Eastern Railway, which undertook to construct a 
direct line across Manchuria, from a town of that 
name on the frontier to connect with a branch of the 
Viadivostok—Khabarovsk line, at a point on the 
eastern boundary of Manchuria north-west of Vladi- 
vostok, a distance of 1080 miles. This line was linked 
up with the railway, commenced in 1895, being built 
from the eastern shore of Lake Baikal. For some time 
a car ferry service was maintained across Lake 
Baikal, until a section of 200 miles of railway along the 
southern shore of the lake was completed in 1904. 
This work had been deferred on account of the heavy 
engineering works involved, and represented the most 
difficult section of the whole line, for thirty-three 
tunnels of varying lengths had to be made. During the 
twelve years of construction, 3780 miles of track were 
laid by Government engineers at a cost of about 
£42 million, including provision of rolling stock, and 
an additional £10 million was added for improvements 
in equipment. The line was through country prac- 
tically undeveloped, and many bridges had to be con- 
structed along the route. In 1906 it was decided to 
build a line entirely through Russian territory, 
starting from Karimsk, where the junction to the 
line connecting the Chinese Eastern Railway was to 
be made, and following a route within a distance 
of from 10 to 80 miles north of the river Amur to 
Khabarovsk. Construction was commenced in 1908, 
and the work was completed in 1915. The length was 
approximately 1240 miles, and several small branch 
lines have been added later. The distance from 
Moscow to Vladivostok is 5542 miles, and the railway 
was subsequently double-tracked throughout. 

In 1914 the railway mileage was about 35,000, and 
there were 20,320 locomotives and 500,000 wagons. 
Yet for the size of its territory Russia was ill-served 
by railways, there being about 11-3 kiloms. for every 
1000 square kilometres in Russia and about 0-6 kilom. 
in Asia, and it cannot be said that the railway, 
organisation was good. The period covering the war 
and civil upheaval during the following years can 
receive no attention, and is merely mentioned because 
there followed the formation of the Union of Soviet 
Socialist Republics, which, whatever the colour of 
one’s politics, must be regarded as one of the world’s 
greatest experiments in the planning of the so-called 
“ordered national economic life.’”* The difficulties 
were truly tremendous, for within the European and 
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Asiatic territory there were about 160 million persons 
of nearly 200 races, and with a multiplicity of 
languages. The need for efficient communications 
became extremely vital, and as, during the upheaval, 
about 25 per cent. of the track and 7762 railway 
bridges had been destroyed, and a great number of 
railway stations had been burnt down, whilst the 
rest of the remaining systems was badly disorganised, 
the task of bringing the railways to a standard com- 
parable to that pre-war was no easy one. The 
whole of the country’s transportation was at first 
controlled by the People’s Commissariat of Transport, 
but in 1930 a separate Commissariat for Railway 
‘Transport was established, and, like other Govern- 
ment departments, was centred at Moscow. The 
authorities aimed at a modern system and introduced 
improvements from abroad in equipment and opera- 
tion, and at one time it was estimated that a quarter 
of the Soviet budget was spent on the transportation 
facilities of the country as a whole. 

In 1927 the total mileage was about 46,300, but the 
track and equipment were in poor condition. The 
first piatiletka (five-year plan) was put into operation 
on October Ist, 1928, and was practically completed 
by the end of 1932. The railway scheme provided for 
the permanent way, rolling stock, and general 
operation of the existing railways to be brought up 
to @ good standard, and certain new lines were 
authorised for construction. About £500 million 
(computed on a par basis) was made available, of 
which £330 million was to be spent on reconstruction 
and new equipment for existing lines. Arrangements 
were made for equipping all coaches with automatic 
brakes and half the freight vehicles with automatic 
couplers. A beginning was made on the installing 
of automatic block signalling in 1931, and a com- 
mencement was made with the electrification of 
certain lines. Larger and more powerful locomotives 
were built and 2729 of these were put into service. 

The principal scheme for new railway construction 
was the Turkestan-Siberian (Turksib) Railway, 
running from Semipalatinsk, on the Trans-Siberian 
Railway, then being developed into a large manu- 
facturing centre, to Pishpek (since renamed Frunze), 
in Eastern Turkestan. The work involved many 
engineering difficulties, but opened up a country 
giving great possibilities for development. The 
length of the line is a little under 900 miles, and work 
was started from both ends in 1927 and completed in 
1931, at a cost of about £20 million, not including the 
rolling stock. Another important line built was 
between Orenburg and Tashkent. To facilitate 
movements of traffic the number of double-track 
lines was increased, and by 1933 of the entire railways 
23-2 per cent. had become double track. 

The second piatiletka (1933-37) provided for a more 
ambitious programme, and it is estimated that about 
£1750 million will have been spent on railway works 
during that period. Of this amount, £1000 million 
was to. be spent in reconstruction and extension of 
existing lines, £270 million on new construction, and 
the remainder on capital repairs, renovations, and 
buildings. At the end of the first piatiletka there had 
been installed 582 kiloms. of automatic block signal- 
ling, by 1934 this total had been increased to 2579 
kiloms. and it was expected that the amount would 
|e 8300 kiloms. by the end of last year. The 
number of locomotives at the end of 1932 was about 
19,500, and this was to be increased to 24,600 before 
1938. 

Included in the new lines for construction are the 
Baikal-Amur, approximately 950 miles, the Akmo- 
linski-Kartahi, approximately 500 miles, the Moscow- 
Donbas (Donetz River Basin), Karganda-Balkhash, 
and Ufa-Magnitnaya lines, which will be mostly 
double track, totalling about 10,000 kiloms. A 
heavier type of rail has been introduced, weighing 
44 kilos. per metre, or approximately 90 Ib. per yard. 
Double tracking of existing lines is being extended, 
and eventually there will be three double-track lines 
from the centre to the east, instead of three single- 
track lines, whilst there will be four double-track 
main lines from the centre southwards, and one double- 
track main line from the Donbas onwards. 

The first railway line to be electrified in Russia was 
between Sabunchy and Surakhan, in Baku, in 1926, 
when 1500-volt D.C. overhead conductor wires were 
adopted, and the same system was used for the 
Moscow-Mytischy and Mytischy-Bolshevo lines when 
electrified in 1929. In 1932 a beginning was made with 
the electrification of the main lines, when lines in the 
Suram district in Trans-Caucasia and the Kisel- 
Chusov line on the Perm Railway were electrified. 
By the end of 1934 there were 379 kiloms. of electric 
railways, of which 203 kiloms. were suburban and 
176 kiloms. main lines. A number of main lines in 
the principal areas of the Soviet Union are to be 
electrified, and the scheme in hand provides for 
6161 kiloms., of which 4421 kiloms. are to be com- 
pleted by the beginning of 1938. The Moscow under- 
ground railway was begun in 1932, and the first 
section, 114 kiloms. in length, was opened in May, 
1935. The underground system will consist of twelve 
lines with a total length of 80 kiloms,, and its con- 
struction and equipment incorporate the latest ideas. 
The whole of the work was carried out with Soviet- 
manufactured materials and labour, but expert 
foreign advice, including that of the London Passenger 
Transport Board, was used in determining the 
methods to be adopted. 





Following various disputes with the Chinese 
Government over the Chinese Eastern Railway, and 
subsequently with the Japanese Government when 
the latter formed the Manchukuo territory, a Soviet- 
Manchurian conference was held in Tokyo in June, 
1933, to discuss the sale of the railway. Little progress 
was made during the discussions, but on March 24th, 
1935, an agreement was signed between the Soviet 
Union and the Japanese Government for the sale of 
the railway to the latter for 140 million yen (approxi- 
mately £14 million), which amount did not include 
the amount of about 30 million yen to be paid as 
compensation to those Soviet employees released 
from service. 

By the end of last year it is estimated that there 
were 94,000 kiloms. of railway, and that 24,600 loco- 
motives were in service. The average number of 
persons employed on the railways now reaches the 
total of 1,300,000, and facilities have been established 
for the staff to receive a thorough training in railway 
subjects. There was an alarmingly large number of 
railway accidents at one time, but with the improved 
appliances installed and better training of the staff 
a decided improvement has been effected. Heavy 
traffic movements are reported over the whole railway 
system, and with the large schemes of industrialisa- 
tion throughout the country this is only to be 
expected. Owing to the financial complexity it is 
quite impossible to arrive at any conclusion as to the 
financial results from the operating of the railways, 
and this state is likely to continue for some time. 
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T'ext-book of Thermodynamics. By Pauw 8. Epstein. 

London : Chapman and Hall, Ltd. 1937. 17s. 6d. 
THERMODYNAMICS, although one of the youngest of 
the sciences, bids fair to become the most fundamental 
of them all. A generation ago, engineers might almost 
have regarded it as having been developed for their 
particular benefit, as its scope was practically con- 
fined to the study of the work done by or on a gaseous 
substance in the cylinder of an engine or a refrigerat- 
ing machine. It had only two laws, one that work and 
heat were mutually interchangeable, and the other 
which used to be expressed by the banal statement 
that heat would not flow spontaneously except from 
a hot body to a colder one. From a study of the 
implications of the second law arose the conception 
of entropy, that intangible quantity, an increase of 
which is involved in every change brought about by 
the forces of Nature. The recognition of this fact 
formed a link between all the physical sciences and 
provided a common thermodynamic background to 
many of the phenomena of chemistry, electricity, 
and magnetism, as well as to those more definitely 
associated with heat. 

The universality of thermodynamics is well illus- 
trated in the present volume. The ordinary pro- 
positions of the science are demonstrated in the 
orthodox way, the properties of the ideal or “ perfect ”’ 
gas being first considered, and a nearer approach to 
reality being then made by studying the properties 
of a gas conforming to Van der Waal’s equation. 
This, of course, is the accepted fashion, but has not 
the time come when the Van der Waal equation might 
be given less prominence in text-books ? Founded on 
a suggestion of James Thomson regarding the con- 
tinuity of the liquid and gaseous states, it was a 
most meritorious guess at the time, but now has 
little more than historical interest. No actual gas 
or vapour has ever been found to conform to it, or 
to any of the scores of modifications of it proposed 
by subsequent physicists, so that the properties of a 
Van der Waal’s gas are as unreal as those of the 
*‘ perfect" gas, which, after all, represents an ideal, 
Coming to the subject of entropy, we find this quan- 
tity defined first by a differential equation, which is 
in keeping with the essentially mathematical nature 
of the whole book, Later on the Boltzmann principle 


that entropy is proportional to the | ithm of the 
probability of any physical state is lt with, but 
apparently unwilling 


all too briefly, the author wey 
to encroach too far on one of the most interesting 
fields opened up by modern thought. 

Since the internal energy, whether electrical, 
chemical, or mechanical, of any substance has the 
nature of potential energy, and since it is charac- 
teristic of the latter that it will always change into 
kinetic energy and ultimately into heat when the 
constraints are removed, it follows that all systems 
tend towards a minimum of internal energy and a 
maximum of entropy. From these considerations we 
are led to the conception of the thermodynamic 
potential, and so on to the Gibbs-Helmholz equation 
and the understanding, among other things, of the 
behaviour of a galvanic cell. The author then pro- 
ceeds to the discussion of the general conditions of 
equilibrium of thermodynamic systems and of the 
phases of chemically pure substances. The properties 
of mixtures of perfect gases, whether or not some of 
them can react chemically with others, form the 
subject of the next chapter, which is followed by one 
on the nature of the equilibrium in systems con- 
sisting of two independent components, a matter of 
particular interest to chemists and metallurgists. 
Chemists alone are likely fully to appreciate the pages 





devoted to “ Fugacities and Activities,” terms they 
have devised to denote particular functions of the 
partial molal thermodynamic potential, and which 
are related in a complicated way to the pressure of 
the substance. The reader is advised that this 
chapter, like the succeeding one on the properties of 
the Capillary Layer, may be skipped without loss of 
continuity, although the connection pointed out in 
the latter between surface tension and the phenomena 
of boiling and condensation brings its contents more 
within the range of engineering science. 

Nernst’s postulate, which has been raised to the 
dignity of being called the third law of thermo- 
dynamics, tells us, in effect, that entropy remains 
unchanged in any isothermal process taking place 
in the vicinity of the absolute zero of temperature. 
Under such conditions therefore an adiabatic process 
becomes isothermal, an apparent contradiction which 
can be explained by the fact that at zero temperature 
there is no heat to enter or leave the working sub- 
stance. What happens at the absolute zero of tem- 
perature may have no bearing on practical engineer- 
ing, particularly as it follows from the theorem that 
the absolute zero is unattainable, but it is of extreme 
importance to a complete theory of thermodynamics. 
The author devotes three chapters to an examination 
of Nernst’s postulate, and its many implications. 
concerning, for example, chemical equilibrium, solu- 
tions, super-cooled liquids, and the equilibrium of 
modifications of a mixed crystal. Then, taking the 
view that a cloud of electrons may be regarded as 
having the properties of a gas, a part of whose internal 
energy is of electric origin, he investigates the thermo- 
dynamics of charged gases, of thermo-electricity, and 
of electrolytes, in all of which the conception of ionic 
clouds plays an important part. A long chapter on 
the theory of specific heats leads on to a study of cases 
of equilibrium in which radiation is involved, and of 
processes in which an appreciable part of the energy 
of the reacting substances is converted into radiation. 
Mass and energy in this connection are considered as 
interchangeable, conservation of energy and of mass 
holding only for mass and energy taken together. 
Up to this stage in the volume it has been possible 
to describe all thermodynamic systems by means of 
the three variables, pressure, volume, and tempera- 
ture, supplemented by data regarding the composi- 
tion of the substances concerned. Even in the case 
of charged gases, the electric potential was regarded 
only as a part of the energy constant and not as an 
additional parameter. By introducing further para- 
meters denoting the strength of a magnetic field and 
the magnetic moment in the direction of the field, 
it is possible to apply the laws of thermodynamics 
to magnetic and electric phenomena. From the 
analogy between the adiabatic demagnetisation of a 
paramagnetic substance, and the adiabatic expansion 
of a gas, it can be seen that very low temperatures 
can be obtained by pre-cooling a substance in vacuo 
in a strong magnetic field and then destroying the 
field. This process has enabled temperatures to be 
reached considerably nearer to the absolute zero than 
the 0-7 deg. K. which is attainable by the evapora- 
tion of liquid helium. The discussion of the super- 
conductivity of metals at very low temperatures, and 
of other electric and magnetic characteristics of 
materials in the light of thermodynamical reasoning. 
provide other interesting sections of the book. 

Enough has been said to indicate the wideness of 
the field covered by the present work, although it 
has been impossible to do more than refer briefly to 
a fraction of its contents. It is a volume that can be 
unreservedly commended to all students cf thermo- 
dynamics who wish to understand the bearings of 
the science on modern physics and who possess a 
sufficient mathematical equipment to appreciate the 
reasoning. The author, who is Professor of Theo- 
retical Physics in the California Institute of Tecl- 
nology, has undertaken a task of which it is probable 
that few men would have been capable, and hax 
accomplished it in a manner which should meet with 
genuine approval. 
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Two Historic Winding Engines. 


a 


TOTAL of 218 years’ continuous service has been 
iA. achieved by two stationary winding engines, used 
for working inclines too steep for locomotives, which are 
stillin regular use on the London, Midland and Scottish Rail- 
way system. These stationary steam engines are at Middle- 
ton Top (Derbyshire) and at Swannington (Leicestershire). 
For the following information concerning them and the 
accompanying illustrations we are indebted to Mr. W. A. 
Stanier, chief mechanical engineer, L.M.S. Railway. 

Middleton Incline Engine.—This engine is the sole 











THE MIDDLETON WINDING ENGINE 


survivor of eight winding engines installed between the 
years 1825 and 1829 to operate traffic on inclines which 
formed sections of the Cromford and High Peak Railway. 
That line was opened in 1830 to form a connecting link 
between the canal systems of the East Midland Counties 
and those of Manchester and Liverpool. The Middleton 
incline is double track, 1100 yards long, and has a ruling 
gradient of 1 in 8. 

The engine was built by the Butterley Iron Works Com- 
pany. of Alfreton, in 1825, and is a twin-cylinder, low- 


Swannington Incline Engine.—The Leicester and Swan 
nington Railway, the oldest constituent part of the former 
Midland Railway, had a total length of 16 miles. It was 
opened to the bottom of the Bagworth incline on July 17th. 
1832, and the rest of the line to Swannington towards 
the end of 1833. 

The original Minute Books of the Leicester and Swan- 
nington Railway directors have been examined at Euston, 
and it has been ascertained that on April 2nd, 1833, 
“ tenders for furnishing a stationary engine for the inclined 
plane (about half a mile long with a gradient of 1 in 17) 
at Swannington were opened—and it was resolved that 


the tender of the Horsley (Coal and Tron) Company (of 














MIDDLETON INCLINE WINDING GEAR 


West Bromwich, Birmingham) be accepted and an order 
given.” On August 12th, 1833, it was reported that the 
“engine at Swannington will be completed within three 
weeks.’ This engine, which to-day is one of the treasured 
historical possessions of the L.M.S. Railway, has been 
running well over a century, and although there seems 





to have heen some little trouble in its very early life it 


is fixed the winding drum and the necessary brake for 
lowering. The steam pressure is 80 lb. per square inch, 
the boiler being a comparatively modern one. A small 
Steeple’ engine of 1859, made by Garrett Marshall 
and Co., Leeds, is used to work the pump for supplying 
the boiler. Features of the plant of outstanding interest 
are the valve and valve gear. The latter is of the well- 
known “ gab” type, in which the valve is operated by 
hand until the engine is running, when the slot at the loose 
end of the excentric rod is dropped over the pin on the 
valve rod and steam is admitted and exhausted from the 
cylinder in the usual way. It is interesting to note that 
the engine will start with only 20 1b. steam pressure in 
the boiler. Although the engine is capable of hauling 
six empty wagons up the incline, the normal load is four 
empty wagons, representing approximately 27 tons 
weight. The engine runs at a speed of 8) r.p.m., which 











THE SWANNINGTON INCLINE 


gives a ground speed of 9 m.p.h., so that the load is hauled 
over 37 chains from the bottom to the top in three minutes 

The band brake was added about thirty years ago, 
on the instructions of the Board of Trade, which insisted 
on there being some means of stopping the engine in 
case of failure of the cylinder. The normal method of 
stopping is by reversing the engine. 

It is possibly to the valve itself that most attention 
has been paid, for it is a piston valve which has been 
in service just 100 years. For a valve which has, in starting 
up, to be operated by hand there is a great advantage in 
employing one of the piston type. It has been stated 
that valves of this pattern were employed on locomotives 





of the Liverpool and Manchester Railway in 1832, but 




















Torp OF MIDDLETON 


pressure, condensing, beam engine. The valves are 
operated by parallel motion, much in vogue at the time 
for this type of engine. The cylinders are 2ft. lin. diameter 
by 5ft. stroke, and the working pressure is 5 lb. per square 
inch. Steam is supplied by two Lancashire boilers of 
more recent construction, but the engine remains sub- 
stantially in the condition in which it was originally 
installed. The original feed pump, integral with the engine, 
supplies water to the boilers. 

The drive is transmitted through single reduction spur 
gearing, a pinion 5ft. pitch diameter on the crankshaft 
engaging with a spur wheel 13ft. 94in. pitch diameter 
below it, and giving a ratio of 2-75 to 1. The spur wheel 
is attached to a wire rope pulley having two grooves and 
a diameter of 14ft. lin. Another similar pulley placed 
vertically above the driving pulley guides the incoming 
rope from the incline, and also ensures a greater arc 
of contact on the driving pulley than would otherwise 
obtain. This simple and ingenious arrangement of pulleys 
also ensures that there is no reverse bend in the winding 
rope. 


INCLINE 





can undoubtedly be said to have given satisfactory 
service. In the early days of the railway the directors’ 
Minutes show that considerable difficulties were experi- 
enced with the various locomotives, but the periodical 
reports nearly always state that the ‘ Swannington 
Engine is in every respect good,” although, soon after 
starting, the shaft broke, and from a statement made on 
August 2nd, 1839, it appears that a new boiler was provided. 

Originally the engine pulled up the incline the coal 
from the pit at the bottom, and presumably also that 
delivered by the old railways from Cole Orton and Lount. 
Now its only duty is to let down the coal required by the 
pumping plant at the bottom and to draw up the empties. 
This it does by means of a wire rope attached to a large 
drum driven by the original winding engine. The rope 
is attached to the coupling of the leading wagon by a slip 
coupling, which is disengaged as the top is reached; the 
wagons then run forward. 

The engine has a long-stroke, simple-expansion single 
cylinder, 18}in. diameter by 3ft. 6in. stroke. It drives 
through single reversing gear a square shaft to which 





SWANNINGTON 





INCLINE CABLE DRUM 


were later abandoned. The Swannington valve has, 
however, been steadily at work for a century, during 
which time the universal adoption of piston valves on 
locomotives has been witnessed. 








The Electrical Research Association 


Mvucu important research work is recorded in the 
seventeenth annual report of the British Electrical and 
Allied Industries Research Association. Both in the field 
and in the auxiliary laboratory, now two years old, there 
was great activity, although owing to industrial con- 
ditions it was difficult to obtain special apparatus for the 
work. But the Association’s workshop rendered valuable 
assistance and it was found desirable to increase its pro- 
ductive and storage facilities so as to meet most require- 
ments without outside help. Following the last annual 
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meeting in 1937, arrangements were made to invite a 
number of engineers and others to visit the laboratory in 
order that they might familiarise themselves with the work 
done and a substantial increase in the membership has 
resulted, 

As foreshadowed in the last annual report, the E.R.A. 
made proposals, early in the year, to the Central Elec- 
tricity Board for a further three years’ work, and these 
proposals were sympathetically received. As the result of 
work already done, designers of high-voltage transformers 
are said to have received substantial guidance in the design 
of insulation. A clear and common understanding has also 
been reached regarding features still requiring experi- 
mental investigations. Brief reference was made to some 
of the Association’s surge phenomena investigations in 
our recent article on ‘* Electrical Engineering in 1937,” in 
which it was also explained that the programme of general 
researches in hand containing only explanatory headings 
under which research is being conducted contains thirty 
pages. 

The report points out that the electrical industry is 
built up on the use of insulating, magnetic and conducting 
materials., Probably the best possible conducting materials 
are already in use, although much work remains to be 
done on conductors. Although in the field of magnetic 
materials, industrial research is largely a matter for the 
steel manufacturers, it has long been felt by the Association 


that more rapid progress could be made by co-operation of 


all the interests. An opportunity of co-operation in 
fundamental research on permanent magnets, with Pro- 
fessor W. L. Bragg and the Permanent Magnet Manu- 
facturers’ Association, was welcomed during the year, and 
a new committee was established. On insulation problems 
the Assoviation spends directly and indirectly about 
£25,000 annually. At present the Association has a 
copying machine almost continually employed on the 
production of new sheets of data on dielectrics for the 
several interested committees. The information distri- 
buted to interested members every year amounts to a 
number of volumes. 

In the allied industries the committees and investi- 
gators maintain useful co-operation with manufacturers 
and research workers. The paper manufacturers have 
been particularly active. Special mention is also made in 
the report of manufacturers of glass, synthetic insulating 
materials, and metals, including all those concerned in the 
important researches on steel and on corrosion. Work 
done on hard composite dielectrics is reported to be 
receiving general recognition in the electrical and other 
industries, and researches on asbestos are expected to put 
this material definitely in the front line. The study of the 
earthing problem, put in hand several years ago, is 
now bearing fruit in the fields of electric power distribution, 
in connection with radio interference, in the study of surge 
phenomena, and in much that appertains to safety. A 
new section of the Association has been established for 
co-operative investigation of fire risks, the use of fire- 
fighting appliances, and the organisation of fire-fighting 
under conditions largely peculiar to the electrical industry. 
With the assistance of the portable miulti-oscillograph 
equipment, developed by the Association in studying the 
phenomena of circuit breaking and characteristics of 
circuits as met with on large existing distribution systems, 
valuable field work, important in its bearing on the selec- 
tion and standardisation of circuit breakers and on the 
design of distribution systems, has been accomplished. 

Work of interest to mechanical engineers related to the 
properties of steam, creep, and corrosion of steels at high 
temperatures, and pipe flanges for high temperatures. 


Measurements have been completed of the total heat of 


steam in the region of pressures from 10 to 200 kilos. per 
square centimetre and up to 500 deg. Cent. Preparatory 
to drawing up and publishing a new set of steam tables, 
a skeleton table of the corrections to the Callendar table 
has been made on the basis of the Association’s observa- 
tions. A new entropy diagram is also to be prepared. 
While the tables are being compiled measurements will 
be made of the total heat in the regions above 100 kilos. 





per square centimetre at 600 deg. Cent. and above 
150 kilos. per square centimetre at 550 deg. Cent., as well 
as at various temperatures at pressures above 200 kilos. 
per square centimetre with special regard to the critical 
region. A report is being prepared dealing with the range 
of temperatures already covered by the research, and on 
the completion of the experiments mentioned another 
report will be issued. 

Two new high-sensitivity creep testing machines are 
now in operation. A summary of much data on carbon, 
molybdenum, and complex molybdenum steels furnished 
in reports to the Association is being prepared in suitable 
form for use by designers of plant. A systematic explora- 
tion is being made of the problem of finding steels with 
improved creep resistance without impairing other pro- 
perties. As prolonged ‘thermal treatment applied by 
service conditiors may greatly alter a steel and weaken 
its resistance to creep, investigations are being made on 
the most suitable thermal treatment of the steels for use 
at elevated temperatures, and on the changes to be expected 
by prolonged exposure in service. At the temperature in 
view, i.e., 550 deg. Cent., oxidation becomes a factor, and 
investigations are being made on the effect of the various 
alloying elements on the resistance of steels to corrosion. 
Owing to the high temperature and pressure, trouble has 
been experienced with apparatus for investigating 
corrosion, but the apparatus has now been made suitable 
for continuous operation over long periods. 

Investigations are also being made on the creep resistance 
of steels used in high-pressure and high-temperature 
superheater and steam pipe practice, for although in boiler 
construction the maximum saturated steam temperature 
to be considered is only in the neighbourhood of 335 deg. 
Cent., such is not the case in those parts of the steam plant 
in which steam is superheated or through which super- 
heated steam is carried to the prime mover. 

Several progress reports on the research on pipe flanges 
and bolted connections at high temperatures were sub- 
mitted during 1937. and it is expected that a second 
detailed report will be made available to members during 
the course of the present financial year. 








A 400 H.P. Thyratron Motor. 


ALTHOUGH it is improbable that a 400 H.P. motor 
that requires eighteen Thyratrons and other auxiliary 
gear will be enthusiastically received, the fact that such a 
motor has been put into commercial service in America 
should be recorded. The quest for a simple A.C. variable- 
speed machine seems to have been mainly responsible for 
the design, which, compared with that of most motors, 
can scarcely be described as simple. Some engineers, we 
fancy, will assert that speed variation can be obtained with 
less complications in other ways, but most will agree that 
the new system is ingenious. The motor is driving an 
induced draught fan with a speed variation of 625 to 
350 r.p.m. at the Logan power plant of the Appalachian 
Electric Power Company, and although troubles, mainly 
in connection with Thyratrons, have been experienced, it 
is believed that, given improvements in Thyratron design, 
the motor may meet with other applications. 

The machine is described by Mr. A. H. Beiler in the 
January issue of Electrical Engineering, the official journal of 
the American Institute of Electrical Engineers. It resembles 
a standard synchronous machine, but has two independent 
star-connected stator windings (F‘g. 1) in the same slots. 
The field terminals brought out through slip rings are 
connected to the neutral points of these windings and the 
other six stator leads are connected in the manner shown 
in the diagram to eighteen Thyratrons, each rated at a 
maximum current of 75 amperes and 12-5 amperes con- 
tinuously. The motor is a 2300-volt, three-phase machine. 
although it does not actually work as such. Accessory 
equipment: includes a three-phase current limiting reactor, 





a Thyratron cubicle, and a special control panel containing 
a small wound rotor motor giving the desired speed change. 
On this panel are also mounted a line ammeter, the 2300 
volt primary oil circuit breaker and the auxiliary power 
control switch. Each Thyratron is mounted in a removable 
cell to facilitate replacements during operation. Cooling 
ducts and blowers, grid transformers, and other accessories 
are all assembled in the Thyratron cubicle. The eighteen 
Thyratrons consume about 34 kW at full load and another 
14 kW is consumed in the various auxiliary transformers 
and relay coils. Cooling air is forced in at the base of the 
Thyratrons and leaves at the top. In the winter the cooling 
system is partly closed and strip heaters are brought into 
use. Thermostatically controlled dampers regulate the 
output of the heaters and the proportion of re-circulated 
and fresh air. 

About 800 watts are consumed in excitation losses in the 
small wound rotor motor, which acts as a phase shifter for 
speed control. During a twenty-four-hour day the 
220-volt auxiliary power amounts to 57 kWh, regardless 
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FiG. 1—THYRATRON MOTOR 


of the motor load. Lamps excited by small current 
transformers in the Thyratron cathode circuits give remote 
indication of the Thyratron performance. A relay energised 
through a tuned circuit connected across a saturable 
reactor in the motor field rings a bell in the event of 
abnormal Thyratron firing, and a cathode timing relay is 
used to ensure preheating of the cathodes for approxi- 
mately fifteen minutes before the 2300-volt oi] circuit 
breaker can be closed. A distributor is mounted on the 
motor shaft to give commutation of energy between the 
Thyratrons. 

Although structurally resembling a synchronous 
machine, the motor operates like a D.C. series machine 
and has characteristics closely resembling such a motor. 
The winding and each phase of each stator winding is 
traversed by direct current, although like values of the 
current in the stator coils differ in time phase. It is well 
known that in a Thyratron, which is a hot cathode mereury 
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FiG. 2—CHARACTERISTIC CURVES 


vapour rectifier, a positive grid voltage is essential to 
start it conducting, but once the current flows the grid 
has no further effect and conduction will continue until 
the anode becomes negative with reference to the cathode. 
If the applied grid voltage be alternating, a shift in phase 
between the anode and grid voltages will delay the 
initiation of the anode current flow, decrease the amount 
of energy passed during the positive half cycle, and hence 
decrease the motor’s speed. An open grid circuit will 
prevent conduction and the distributor mounted on the 
motor shaft and connected to the grid circuits can there- 
fore control the time of firing as a function of the rotor 
position. Thus “ commutation ”’ can be attained. 

By connecting in parallel three Thyratrons which receive 
their supply from a three-phase source, polyphase energy 
may be utilised for one stator phase, subject to the dis- 
tributor control, and if the phase shifting and distributing 
features act in series any Thyratron can be controlled to 
fire at the proper time and for a desired interval. Thus 
commutation and controlled rectification with concomi- 
tant speed variation may be obtained within a single tube. 
The distributor segments are connected to the grids 
through intermediate transformers. Two sets of segments 
are used, one for normal speed and a supplementary set 
effective at low speed to obtain a high starting torque. 
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By means of a relay operating from a current trans- 
former in the stator circuits transfer from one set to the 
other is made automatically at about 150 r.p.m. A special 
arrangement of current transformers is used to act on the 
grid circuits and to cause shift of phase independently of 
the speed controller and thus limit the Thyratron current. 
Owing to this feature the motor can be accelerated from 
standstill to a pre-set speed by connecting it directly across 
the line without danger of damage. The overload relays 
on the circuit breaker act solely as a secondary pro- 
tection. “Only twice full-load current is taken by the motor 
when starting under the above condition. It is found that 
for the best operation the cathode heater potential should 
be lowered slightly as the load increases, and this is accom- 
plished by inserting one winding of a saturable reactance 
in series with the heater circuit, the other winding being in 
series with the motor field. A third winding is excited 
with D.C. In addition to lowering the cathode heater 
potential, this reactor operates an alarm when a tube fails. 
Since the motor has characteristics similar to a D.C. series 
machine, precautions are taken against loss of load and a 
speed limit device interlocked with the primary breaker is 
installed. An additional safeguard is a limit stop on the 
control dial to prevent the rated speed being exceeded. 
Characteristic curves of the motor are given in Fig. 2. 








Signalling Developments on New 
Zealand Government Railways. 


A PaPER by Mr. G. W. Wyles, signal and electrical 
engineer of the New Zealand Government ilways, 
dealing with railway signalling in that country, was read 
before the Institution of Railway Signal Engineers on 
Wednesday evening, January 26th. The railway system, 
on the North and South Islands, has a total length of 
3320 miles, with a track gauge of 3ft. 6in., and is mainly 
single line ; the double line sections being in the vicinity of 
the main centres, i.e., Wellington, Auckland, Christchurch, 
and Dunedin. 

The development of the signalling commenced about 
1900. The first signal engineer to be appointed in 1898 was 
the late Mr. A. H. Johnson, subsequently signal and tele- 
graph superintendent of the London and South-Western 
Railway, and he was succeeded in 1900 by Mr. H. J. Wynne 
as signal and electrical engineer, who in turn was succeeded 
by Mr. Wyles in 1929. The first complete mechanical 
interlocking was installed at Wellington in 1901, and in 
the same year it was decided to adopt the electric tablet 
system over the main lines. Power signalling was intro- 
duced in 1908, when an electro-pneumatic installation was 
brought into use at Dunedin, and in the following year 
lock-and-block was adopted for the double line sections. 
In 1920 a scheme was approved for installing automatic 
signalling on the double line section between Wellington 
and Lower Hutt, and whilst the work was in progress it 
was decided to install a section of single-line automatic 
signalling between Lower Hutt and Upper Hutt. These 
installations proved most satisfactory, and have led to a 
continued expansion of automatic signalling in the 
Dominion. The last section of double line under lock-and- 
block was resignalled in 1936, and now the whole of the 
78} miles of double line are equipped with automatic 
signalling and 190} miles of single line are similarly 
equipped. Further installations, amounting to at least 
222 miles of track, are in course of construction. There are 
thirty-two power interlocking frames, and the railway tele- 
graph and telephone systems have been brought up to a 
high standard of practice. There are six automatic tele- 
phone exchanges on the railways, that at Wellington 
having 600 lines. 

The power for all automatic signalling installed up to 
the present has been 110-volt A.C., 50 cycles, obtained 
from a 3300-volt power main running the length of the 
different sections, as the Government power supply covers 
practically the whole of New Zealand, and in most instances 
there has been little difficulty in obtaining a reliable 
supply for the signalling plants without the necessity of 
providing standby engine sets. The automatic signalling 
to be installed between Stratford and Okahukura and 
from Napier to Gisborne will be battery-fed installations. 
All signals are of the three-position or three-aspect type, 
and speed signalling in place of route has been adopted for 
entry into stations and yards. A section of single-line 
automatic signalling under construction between Welling- 
ton and Johnsonville, 6} miles long, which originally 
formed part of the main line out of Wellington, but is 
being converted into an electrified suburban line since the 
deviation of the main line following the opening of the 
new Wellington Station, will be provided with automatic 
operation of points under normal working conditions. 
There will be left-hand running at three crossing loops, and 
the approach of a train to one of these loops will, if the 
block section ahead be unoccupied, cause the loop points 
to reverse and the departure signals to clear. In addition 
to these facilities, provision will be made so that at two 
stations a multiple unit train travelling towards Johnson- 
ville may be divided into two at either of the stations, and 
one half can return to Wellington and the other half con- 
tinue on to Johnsonville. The sequence of operations will 
he carried out automatically without the neecessity for 
switching in the signal-boxes, which are only opened when 
undefined shunting operations are required. At Johnson- 
ville the points will be automatically operated, so that if a 
train is occupying the road on one side of the platform the 
points will automatically operate for the train to proceed 
into the road on the other side and the proper signals will 
be displayed. Push buttons, located on the station plat- 
form near the departure signals, will be pressed to operate 
the departure signals when a train is to leave. (The terms 
home and starting signals are called arrival and departure 
signals in New Zealand.) 

The single-line automatic signalling at crossing loops is 
on the “‘normal danger” as opposed to the “ normal 
clear” system; the departure (absolute) signals being 
normally at “danger” and the arrival (permissive) 
signals being at “caution.’” At unattended crossing 
loops the points are operated by the train erew, and at 
attended crossings by a member of the traffic staff. All 
single-line automatic signal sections, including all main 
ind important branch lines, work under the control of a 





train control ofticer, who is provided with selective train 
control telephones. At unattended crossing stations a 
telephone signal is provided on the station building, and 
when the station is called by the train control officer an 
illuminated letter ‘‘ T ” is exhibited. When this signal is 
seen the guard or driver of a train must immediately 
communicate with the train control officer, and the 
opening of the telephone box cancels the light indication. 
As showing the density of traftic on some lines it is men- 
tioned that it has been a nightly occurrence for trains to 
be leaving Huntly, a coal mining centre, at 2} to 3-minute 
intervals. 

The two largest power interlocking frames, both with 
127 levers, are at Wellington and Auckland. Tho latter 
was brought into service a few years ago, and the installa- 
tion was an electro-pneumatic one, using three-aspect 
colour-light signals. The Wellington signal-box was only 
recently brought into use and is all-electric, with search- 
light signals for the main line and two and three-position 
colour-light shunt signals, whilst a low-speed (yellow) light 
is placed below the main signals to enable engines to shunt 
into occupied roads. A number of stations are equipped 
with relay interlockings, designed and manufactured in 
New Zealand, with telephone keys for signal controls and 
rotary switches for point controls, all being provided with 
indication lights to show that the unit has operated in the 
correct manner. Centralised traffic con has not yet 
been installed in the Dominion, but arrangements are in 
hand for installing it over a section between Taumarunui 
and Okahukura and a further section between Wellington 
and Paekakariki. It is thought that the system will have 
considerable application there. As electrical power is 
available at the majority of the railway stations, a number 
of oil-burning signal lamps of semaphore signals have been 
converted to low-vol electric lighting, and it is 
expected that considerable extension of this conversion 
will be made as its introduction has effected a great 
improvement in regard to the visibility of the mechanical 
signals. The use of track circuits in place of facing point 
lock bars has also been adopted, and with the depreciation 
of mechanical apparatus advantage is generally taken to 
supersede a facing point lock bar with a track circuit, with 
its manifold advantages of not only providing an effective 
lock, but also of indicating in the signal-box. Track 
circuiting at mechanical installations has also proceeded 
as opportunity offers. 








A Gun-Transporting Vehicle. 


THE accompanying illustrations show a combination 
of vehicles for the transport of heavy guns which has 
been designed and built for the War Office by R. A. 
Dyson and Co., Ltd., 76-80, Grafton-street, Liverpool. 

It was required to supply a vehicle to carry a 28-ton 
gun barrel and it was decided that the best method was 
The larger of these 


to make the vehicle in two units. 








THe Two UNITS 


units is carried on eight wheels and on it is mounted a 
rotatable cradle. The smaller unit, carried on two wheels, 
has two fixed cradles. When a gun is mounted on the 
cradles it acts as a form of reach and renders the two 
vehicles stable. The eight-wheeled unit, which is of all- 
welded construction, is 21ft. long and 8ft. 9in. wide, and 
has a loading level of 3ft. 8}in. Its rotatable cradle is 
mounted at the centre of a chequered steel platform. The 
four wheels in line at the front or steering end of the 
vehicle are each fitted with twin 29in. by 8in. tires, and 











In the particular work for which it has been designed 
the new vehicle has a number of advantages. The load 
is spread over twenty tires, and because of the long wheel 
bases provided the load is widely distributed. Any 
length of gun barrel may be accommodated and the points 
of support can be arranged in the best possible positions. 
The method of coupling the vehicles is claimed to give 
true tracking and ease of manouvring. 

This method of carrying long heavy bodies has, as 
may be appreciated, many applications, and is one of 
several types of two-vehicle transport equipment which 
have been introduced by the company. 








Axle Counting Equipment. 


AXLE counting equipment may be employed to replace 
relay track circuits where a good train shunt cannot be 
obtained and to give automatic protection on sections 
having steel sleepers. It can also be used with consider- 
able economy where track sections are long. One set 
of equipment is then only required to protect such a 
section, instead of several split track relay sections. The 
current required to operate the axle counter is less than 
that needed for track circuits, and where primary cells 
are used the counter may result in economy. 

The individual items of an axle counting equipment 
introduced by Siemens and the General Electric Railway 
Signal Company, Ltd., of East-lane, Wembley, comprise 
a multi-spring treadle which is clamped to the 
rail and contacted by each passing wheel, thus pro- 
ducing electrical impulses which operate a se tely 
mounted counter. On a straight-through track a treadle 
is provided at each end and the wheels are counted “ in ” 
at the entering end and “out” at the leaving end. If 
the same number of wheels is counted in each case, the 
counter returns to zero, thus indicating that the section 
is clear. Forward and reverse working over the treadles 
is permissible and no difficulty is experienced at high- 
speed working. Standard equipments are suitable for 
speeds up to 100 m.p.h., and if desired equipments can 
be supplied for higher speeds. The treadle is said 
to have proved satisfactory on busy sections of 
line involving the counting of thousands of wheels 
daily. Six sets of leaf springs are contained in the 
treadle, which is a patented device. The absence of 
pivot pins reduces wearing parts to a minimum, and ensures 
reliable operation. When passing over the treadle the 
flange of each wheel depresses the springs in regular 
order, and the movements operate electrical contacts 
mounted in a compartment at the top of the treadle. 

Although it was originally thought necessary to fix 
the treadle on the outside of the rail and to operate the 
springs from the treads of the train wheels, it has now been 
found that the treadle will work perfectly satisfactorily 
when fitted on the inside of the rail where the springs 
are operated by the wheel flanges. The arrangement 





OF THE VEHICLE 


offers the advantage that no check rail is necessary and 
the treadle clears the shoe on electric stock. Substantial 
leaf springs tipped with a tungsten alloy form the contacts 
which are readily accessible when the top plate of the 
treadle is removed, as in the illustration. As the 
contacting “pile ups” are set to require considerable 
pressure for their compression, there is no risk of extraneous 
operation. A clamp at each end of the treadle attaches it to 
the rail, which does not need to be drilled. 

The counter mechanism consists of one or two step- 
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THE VEHICLE WITH GUN MOUNTED FOR TRANSPORT 


those at the back with twin 34in. by Tin. tires. Springs 
of the company’s oscillating pattern enable the wheels 
to conform to road irregularities. 

The two-wheeled trailing unit is 5ft. long. Jts two 
wheels have twin 10-50 by 22in. tires. Projecting 
from the front is a short draw-bar for coupling the units 
when unloaded. Suspended from the draw-bar is a support- 
ing leg to keep the chassis in position when it is uncoupled 
from the main unit and unloaded. 





by-step rotating Held motors, with armatures which 
are caused to rotate in response to the electrical impulses 
produced by the operation of the treadle springs and 
eapable of counting at the highest speeds. A feature of 
the counter is that the step-by-step principle is suitable 
for directional counting as the field is caused to rotate 
in a clockwise direction for adding and in an anti-clockwise 
direction for subtracting. Single and double motor counters 
are available, The former is used for dead ends and 
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straight-through tracks, where it is not possible for 
both entering and leaving treadles to be operated simul- 
taneously, but where this is possible the double motor 
unit is employed. This unit consists of two single motors 
coupled by differential gears which give the sum of the 
actual number of wheels in the section at any instant. 
A dependent change-over contact, visible through the 
cover window, is provided for control purposes, and as 
long as the counter is at zero the normal side of the 
contact is made, but as soon as the counter operates 
the contact is reversed, breaking from its normal side 
and making on its ‘ off” normal side. This contact is 
used for proving the counter at zero and, also in conjune- 
tion with a check circuit, to prove that the counter moves 





TREADLE WITH COVER REMOVED 


off normal for each entry of a train in a section. An 
indicator visible through the cover gives a record of 
the number of wheels in a section. 

For reasons of economy the counting mechanism is 
operated on the open cireuit principle, but closed circuit 
protection is given by the employment of a separate 
check circuit consisting of three relays mounted imme- 
diately below the counter mechanism. An independent 
front contact is provided for track control. 

The equipment operates from a D.C. supply of approxi- 
mately 24 volts. A minimum pressure of 25 volts is 
required at the counter when a wheel is operating the 
distant treadle and the actual voltage is thus determined 
by adding the line wire drop to this minimum value. 

A schematic diagram of connections for a directional 
track with a double motor counter and two six-spring 
treadles is shown. The counter consists, as already 
mentioned, of two similar step-by-step motors with 
their armatures connected by differential gears to a control 
counter. Each motor has three pairs of poles, N.S. being 
permanent magnet poles which maintain the armature 
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AXLE COUNTER CONNECTIONS 


in its normal position. To rotate the armature of No. | 
motor in a clockwise direction the poles are energised 
in the order aa, bb, and to rotate it in an anti-clockwise 
direction in the order 6b, aa. Two wires for counting 
and one common wire are taken to each treadie, and an 
additional wire is taken to the entéring treadle for closed 
circuit protection. Considering a wheel passing over 
the entering treadle from left to right the depression of 
contact C, which represents the contacts on 1, 2, 3, and 4 
springs, will complete the circuit for current to flow 
through the coils a, while the closing of contact D, com- 
prising contacts 3, 4, 5, and.6, will similarly cause current 
to flow through coils 6. The armature thus steps from 
the normal N--S position to line up with coils aa@ and 
then 6b, and finally, when current is taken off coils 
66, the permanent magnet poles N.S. pull the armature 
to the normal position and one wheel has thus been 
counted. The armature has rotated in a clockwise direc- 
tion, but had the wheel passed over the treadle in the 
reverse direction coils 6b would have been energised 
before coils aa, and the rotation of the armature would 
have been in the reverse direction. 








Gear Drive for Armour Plate 
Planing Machine. 


THE planing of armour plate is a particularly heavy 
duty involving many reversals of motion and stress. 
Consequently, the main drive for the machines used must 
be designed and manufactured to withstand severe 
fluctuating loads and heavy shocks. Further, the gears 
must be suitable for running in either direction of rotation 


and must be capable of transmitting a suitable range of 
speeds to the planer table. 

The double reduction gear unit—one of four sets— 
illustrated on the accompanying engraving, was designed 
and manufactured by David Brown and Sons (Hudd.), 
Ltd., Huddersfield, for driving a large armour plate 
planing machine. It combines a worm and a helical 
gear reduction. The worm shaft, arranged above the 
worm wheel, is driven by a variable-speed motor, the 
second reduction being obtained through helical gears, 
the pinion shaft of which carries the worm wheel. The 
powers and speeds transmitted are as follows and corre- 
spond to table speeds of from 10ft.¢0 80ft. per minute :— 
160 H.P. continuously throughout a speed range of 











especially in the presence of moisture in the form of suds, 
&c., and the practice of using small transformers to reduce 
the voltage is extending. 

The lighting unit shown in the accompanying illustra- 
tion has been introduced by the British Thomson- 
Houston Company to obviate the provision of special 
circuits and to enable the lighting to be supplied 
indirectly from a 440-400 motor system with safety. 
It comprises a 45-VA transformer, giving 50 volts 
on the secondary side, a double-pole switch with a thermal 
over-current trip, two single-pole porcelain fuses, and a 
five pin socket plug, all housed in a sheet steel box with a 
cast iron front panel, forming a compact unit. With the 
exception of the shrouded five pin connection, all the 





DOUBLE-REDUCTION GEAR DRIVE FOR ARMOUR PLATE PLANING MACHINE 


from 750/13-3 r.p.m.; 160 H.P. continuously throughout 
a speed range of from 375/6-65 r.p.m.; 40 H.P. con- 
tinuously throughout a speed range of from 94/1-66 
r.p.m. The overload capacities conform with those of 
the motor and are 100 per cent. momentary, 50 per cent. 
for one minute, and 25 per cent. for two hours. 

The worm wheel consists of a heavy centrifugally cast 
‘Taurus ” bronze rim bolted to a ribbed cast iron centre, 
and the double helical wheel comprises a carbon steel 
rim fitted to a cast iron centre. Both these wheels are 
secured to their respective shafts by means of tangential 
folding keys. The helical wheel shaft, in order to transmit 
the high torque, has the largest possible diameter which 
could be accommodated, namely, 11jin. The worm shaft 
is made of case-hardening steel and the helical pinion 





components are secured to the front panel with a packed 
joint between it and the case to make the unit dust-tight 
and waterproof. An earthed metal screen between the 
transformer windings makes it impossible for the low- 
voltage lighting circuit to make contact with the supply 
side. 

Between the windings and socket terminals heavily 
insulated leads are used, and ‘the primary leads are 
coloured red. The compact double-pole switch incor- 
porates the thermal] over-current trip, consisting of two 
small parts normally held together by a low melting point 
alloy, which under overload conditions melts and trips the 
switch. As soon as the metal cools and union is again 
established, the device is reset by turning the switch 
knob to the “ off” position. The silver switch contacts 














LIGHTING UNIT COMPLETE AND WITH 


shaft is of nickel-chrome-molybdenum steel. Ball and 
roller bearings are fitted throughout. The worm shaft, 
by reason of its high speed and the heavy end thrust 
imposed upon, it, is fitted with a heavy duplex double- 
purpose bearing. 

As dip lubrication alone would not be effective on short 
strokes of the planer when the worm wheel does not make 
a complete revolution, a dual lubrication system is pro- 
vided. A ‘ Roloid ” pump, driven by a separate | H.P. 
motor, supplies oil to the bearings, the helical gears, and 
the worm, the two latter items being spray lubricated. 
Dip lubrication is also provided for the two wheels by 
an oil bath formed in the bottom half of the case. A 
power alarm bell is fitted to the unit. It is connected to 
the main motor circuit, and before the main motor is 
started the oil pump motor is started up and run until 
the working pressure of the oil is reached. With the main 
motor running, the alarm bell becomes effective when the 
oil pressure drops below a predetermined minimum. 








A Lighting Unit for Machine Tools 


THat it is safer to operate lamps associated with 
machine tools at low voltage than at 200 volts or more 
is a well recognised fact. By using a low-pressure 





the risk of operators receiving dangerous shocks is removed, 





COVER REMOVED 


open and close with a definite snap action, and it is 
umpossible to hold the switch contacts closed under fault 
conditions. In the supply circuit there are two porcelain 
handle, 500-volt, single-pole, re-wireable fuses, which 
give full protection to the transformer on the primary 
side. When withdrawing the cover of the unit the earth 
pin of the five pin plug remains in full contact with the 
socket until the live pins are clear and the equipment 
therefore remains effectively earthed until the live circuits 
are broken. 








SWEDENBORG’s TREATISE ON CoppER.—The British 
Non-Ferrous Metals Research Association, in co-operation 
with the Swedenborg Society, will shortly publish a transla- 
tion of Swedenborg’s famous treatise on copper, “‘ De 
Cupro,”’ originally published in Latin in 1734. No transla- 
tion has hitherto appeared. This book gives an account 
of the smelting and refining of copper as practised in many 
countries at the time ; the production of brass ; the nature 
of copper ores and their assaying; and various other 
matters pertaining to the properties of copper, its alloys, 
and its history. The translation will appear in bound 
mimeographed form, in three parts, totalling about 550 
pages. In order to bring the translation before those 
interested at the lowest possible price, the illustrations in 
the book, comprising numerous plates, are not reproduced. 
Communications on the subject should be addressed to 
the British Non-Ferrous Metals Research Association, 
Regnart Buildings, Euston-street, London, N.W.1. 
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Diesel Varia.* 
By G. J. LUGT. 


ly is a fair assumption that the majority of the audience 
have something to do with Diesel engines, either as ship- 
owners, superintendents of Diesel plant, designers of 
Diesel engines, or as repairers of this type of machinery. 
it is natural and human that in every man who has 
something to do with Diesel engines a predilection exists 
for a certain type of engine, because of his having been 
associated with the construction or with the running of 
that particular type. Although he may have some general 
notions about other types, the more usual case is that he 
knows a lot or practically everything about one and 
consequently has a certain faithfulness to it, which may 
even be mixed with contempt for other types, built on 
different principles. We are all more or less afraid of 
tood that we have never tasted. 

Let us assume, though, that a shipowner is in the position 
of having to order a ship, that he consults his superin- 
tendent engineer about the machinery to be fitted, and 
finds (a purely hypothetical and very improbable case, 
tor that matter) that his superintendent engineer is without 
any predilection whatever. He has only decided that 
the propelling unit should be a Diesel engine. The ship- 
owner himself is supposed not to have any commercial 
or financial connections with any ship or engine-builder, 
and they simply set out, knowing size, purpose, and 
required speed of their projected ship, to send out inquiries 
to various shipbuilders. Assuming that the shipbuilder 
is a ship-builder only, inquiries will go out for the required 
machinery to various engine builders. The engine builder 
receives it and sets to work. 





He is by no means a free man, because he will only 








of the relation bore/stroke than in the two-stroke cycle, 
if the latter type has no straight-through scavenging 
system. 

When the piston speed has been decided upon and 
the speed » has been fixed, the stroke can be calculated. 
It is clear that the longer stroke will make a taller engine. 
Should there be no objection to the height, the next 
dimension to decide upon is the bore of the cylinder, 
which can be determined, when the mean effective pressure 
is known. This is perhaps the most critical point in the 
story. The mean effective pressure is, of course, the pro- 
duct of two quantities—the mean indicated pressure 
and the mechanical efficiency. The latter quantity is 
entirely a matter of experience on the part of the engine 
builder, and the prospective buyer will have to take his 
word for it. As regards the former quantity, he will 
also have to go by the engine builder’s statement, but he 
will do well to consider that it is to the engine builder’s 
advantage to take an optimistic view of the matter, 
whereas the prospective buyer should be aware that the 
cost of upkeep of his engine depends to a large extent on 
the conservatism with which this figure is given. His 
engine is an internal combustion engine and combustion 
means heat. To deal judiciously with the heat is the 
main task of the engine builder. In every engine, generally 
speaking, the temperature rises about proportionally 
with the load, till, at a certain mean pressure, it begins 
to rise more sharply. Here, the engine is beginning to 
‘“‘ gasp for air,’’ and overloading begins. It is sometimes 
useful to say the very simple things again, “lest we 
forget.” Incidentally, it may here be remarked, however 
trivial it may seem, that the power of an internal combus- 
tion engine depends entirely on the amount of oxygen 
in the cylinders available for taking part in the combustion. 
Popularly expressed, the only process that takes place 
in the cylinder is a heating up of the air. It goes without 





engine suffers ; but with a heavier fiy-wheel no ditticulties 
on that score are encountered. 


BALANCING OF THE ENGINE. 


Complete balancing means that the sum of the free 
forces and the sum of the free moments are both zero. 
Forces and moments are of the first order, i.e., they have 
@ maximum and a minimum once per revolution, or 
of the second order, ¢.e., they have a maximum and a 
minimum twice per revolution. Higher orders will not 
here be considered as they are generally of little import- 
ance, Generally speaking, complete balancing can only 
be achieved in a six-cylinder engine, although a five- 
cylinder can be almost completely balanced. 

When the number of cylinders is even, a complete 


balance exists when the cranks are symmetrically 
placed with respect to the middle of the engine. In a 
four-stroke engine this will always be possible; in a 


two-stroke engine, however, two cylinders would then 
be firing simultaneously. The cranks of a six-cylinder 
engine would have to be placed at angles of 60 deg. in 
order to get an even couple, and this cannot be combined 
with the required symmetry. For this reason the balancing 
of a four-stroke engine is usually easier than the balancing 
of a two-stroke engine. A complete balance of the 
latter engine is impossible, but a practical compromise 
can often be obtained. 

If the placing of the cranks is easy enough in the case 
of an even number of cylinders, it is not so with an 
odd number of cylinders. In a two-stroke as well as in 
a four-stroke engine the crank angles will have to be 
equal, in order to get regular firing intervals. Thus, 
seen from the end of the shaft, the crank positions will 
form a regular star with five, seven, or nine points. How- 
ever, the possibilities of arranging them are very numerous. 
In a five-cylinder engine, for instance, the cylinders can 











Fic. 1—Model Showing Vertical and Horizontal Deflections of Crankshaft 


consider the type of engine that he builds—either an 
original design, or one built under licence. Not only is 
he tied to a certain type, but generally also to certain 
dimensions, fixed bores, and strokes, and very often he 
will have to consider what drawings and patterns he 
possesses and what fits best into his production programme. 
It is assumed, though, that he has a certain degree of 
liberty in his choice of type and size. He will 
have a look at his standard lists and will very 
often find that again his “normal” engines will not 
fit the case ! 

Let us now try to follow him in his line of thought 
which leads him to the choice of a certain engine. He 
will have to decide on bore (D), stroke (S), number of 
revolutions (n), number of cylinders (z), and mean effective 
pressure (M.E.P.). These are all the quantities repre- 
sented in the formula for the power of the engine. The 
first point to decide upon will be the speed. In general, 
the engine speed will be limited, assuming direct drive, 
by the requirements of the propeller—primarily its 
efficiency. He will be under the influence of the idea 
* that revolutions don’t cost any money ” and be inclined 
to raise the speed. But his conscience tells him that he 
cannot go too far and he will be compelled to try to save 
the goose and the corn. With due regard to the power 
developed he will finally make a choice—let us say, n 
revolutions. Considering that, generally speaking, for 
a given power the engine will be cheaper when running at 
maximum permissible piston speed, the designer will 
have to decide upon what is permissible. If the engine 
should be of two-stroke cycle, he will have to be careful 
about the scavenging effect at the higher piston speeds ; 
if four-stroke cycle, the mean velocity of the air and 
exhaust gases in the valves will have to be considered. 
The bore of the cylinders will limit the size of the valves. 
At one time the higher piston speeds were considered an 
advantage of the four-stroke engine, but with the improved 
scavenging systems there need be no difference. It can 
even be said that the restriction as regards the size of 
the valves in the four-stroke engine puts the latter system 
sometimes at a disadvantage. On the other hand, in the 
four-stroke cycle there is greater freedom in the choice 





* North-East Coast Institution of Engineers and Shipbuilders, 
Newoastle-upon-Tyne, January 28th. 


saying that the air should be as pure as possible, not a 
mixture of air and exhaust gases left over from the 
previous combustion stroke, but air as Nature has mixed 
it, with its lawful content of oxygen. Evidently, if more 
fuel is injected into a given weight of air, the temperature 
goes up; but if, as is the case in a supercharged engine, 
both are increased proportionately, the temperature 
remains unaltered. This is what makes the supercharged 
engine possible and gives it such increased power without 
overloading. Knowing, then, the mean effective pressure, 
n, and s, the total piston area can be calculated, this 
being the product of the number of cylinders and the 
area of the piston. The latter must stand in a certain 
relation to the stroke. It is difficult to say what the upper 
and lower limits of this relation are, as they depend on 
many constructional exigencies. It can only be said 
that the pill-box type and the funnel type are equally 
undesirable ! 

The bore being fixed, the last unknown in the formula, 
i.e., the number of cylinders, can be determined. Needless 
to say, a certain amount of adjustment of the various 
dimensions and numbers will be necessary as the number 
of cylinders is naturally a whole number. Are we entirely 
free in the choice of this number ? 

No! There are various limits, principally manoeuvring 
and balancing. When the engine must be reversible 
the primary thing to consider is that the engine should 
be capable of being started, ahead and astern, in any 
position of the cranks. For this it is necessary that the 
starting periods of the cylinders overlap, and that the 
starting valve is closed before the exhaust valve or 
exhaust ports open. Assuming that the valves in a four- 
stroke engine open at about 135 deg. crank angle after 
combustion top, it is evident that a five-cylinder reversible 
engine is impossible as the starting period is at least 
144 deg. Unless two-stroke starting is used the smallest 
number of cylinders is six for a reversible four-stroke 
engine. The corresponding number for a two-stroke engine 
with port scavenging and the usual height of exhaust 
ports is not three, but four. Four-stroke engines with 
two-stroke cycle starting and with three, four, or five 
cylinders are made by the author’s firm. In a four- 
cylinder engine the cranks have to be placed in a cross 
instead of in one plane; the greatest interval between 





two combustions is 270 deg. and the regularity of the 


be arranged in twelve different ways, one of which is 
obviously the best. With only twelve alternatives it 
should not take much time to investigate them all and 
retain the best, but with more cylinders this procedure 
is impracticable as the number of alternatives is becoming 
too large. 

The number of combinations of n quantities is » 
factorial, i.e, 1X2X3xX ....Xn—-Ixkn. If n=, this 
product is 120. However, if the quantities are placed in 
a circle as in the case of the crank centres a number of 
combinations are identical, e.g., 1, 2, 3, 4, 5=2, 3, 4, 5, 1 

=3, 4, 5, 1, 2, &e.... This means that the 120 combina- 
tions can be divided into twenty-four groups of five 
identical ones. Furthermore, symmetrical combinations, 
e.g., 1, 2, 3, 4, 5, and 5, 4, 3, 2, 1, are in this case also 
identical, so that we have to divide the remaining number 
of combinations by 2. The formula for the number of 


9 
~ 


! —1)! 
combinations is therefore xe oy For a seven- 
cylinder engine the result is 360; for a nine-cylinder, 
20,160, and for an eleven-cylinder engine this figure is 
1,814,400 !!!! 

Out of these possible crank arrangements the one that 
gives the best balancing should be chosen and it would 
occupy a lifetime to do so. Although it can be easily 
shown that a large number need not be considered, still a 
sufficiently large number of possibilities is left to make 
this a tedious job. Fortunately, there is a very easy 
method to find the best arrangement, although the reason 
why cannot be explained. This method is shown in the 


following diagram :— 





and the result is :— 
For a five-cylinder engine 1-—-4—-3—-2—5. 
For a seven-cylinder engine 1—6—3—4—5—2—7. 
In words, alternate cranks have odd numbers going up ; 
the cranks in between have even numbers going down. 





With a greater number of cylinders other arrangements 
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are almost as good, and there may be reasons to choose one 
of the others. One of these reasons may be the scavenging 
air compressor masses entering into the problem ; another 
is the influence of the position of the cranks on the critical 
speeds, torsional and bending. This opens up another 
field of investigations, which may be very extensive; it 
would carry us too far to go into it. 

When the crank sequence of an engine with an odd 
number of cylinders has been fixed the firing sequence 
naturally follows. In a two-stroke engine it is the same as 
that of the cranks; in a four-stroke, alternate cylinders 
follow each other up, e.g.:— 


In a five-eylinder two-stroke cycle, 1, 4, 3, 2, 
In a five-cylinder four-stroke cycle, 1, 3, 5, 4, 


bo or 


In the latter type of engine the firing sequence is there- 
fore first all the odd numbers going up, 1, 3, 5, and then 
the even numbers going down, 4, 2. 

For complete balancing of a four-stroke engine with an 
even number of cylinders the cranks should be placed 
symmetrically with regard to the centre of the engine. 
The crank sequence is fixed, but the firing sequence can 
be varied in many ways, depending on the number of 
cylinders. In a six-cylinder engine there are four, in an 
eight-cylinder eight, in a ten-cylinder engine sixteen 
possible variations and generally for n cylinders : 


o({* 
=“ 


Here again a choice must be made, and the question 
arises by which considerations it should be guided. One 
may consider it important that no two adjacent cylinders 
fire immediately after each other giving an accumulation 
of pressure on the main bearing between the two cylinders. 
It may also be necessary to suppress a certain critical 
period of vibration, which inevitably causes another 
critical period to arise; the latter, however, may be of 
less importance or in a better situation with regard to the 
running speed of the engine. Especially in the case of 
high-speed engines, another serious matter comes to the 
front : bending vibration of the shaft or ‘‘ whirl *’ must be 
prevented. Torsional vibration is a natural phenomenon, 
invented by the devil, it is said, for the punishment of 
engineers! This plague we have now theoretically and 
practically under control, but the same thing cannot as 
yet be said of this second invention of the fiend which is 
called whirl. It is worth while to give a moment’s atten- 
tion to this new obstruction in our way to salvation. 

Each shaft has not only a natural period of torsional 
vibration, but also of bending vibration, and can in this 
respect be compared to a violin string. It can vibrate with 
two nodes, but also with three, four, or more nodes. At 
first one can hardly believe that a two-node vibration, 
well known in steam turbine practice, can exist in a multi- 
cylinder engine with so many bearings. The trouble 
experienced with the bearings of multicrank high-speed 
engines—not only small ones, but also comparatively 
powerful engines running at speeds between 200 and 
300 revolutions—has led to a careful investigation of the 
behaviour of the shaft. This proved the existence of a 
vibration of the sort described. On a 3300 B.H.P. seven- 
eylinder engine made by the author's firm, running at 
225 r.p.m., the white metal in some bearings was con- 
tinuously being destroyed. The horizontal and vertical 
movements of the crankshaft at each bearing were regis- 
tered by means of suitably arranged Geiger torsiographs 
and from the two readings the actual curves described by 
the shaft centre in each bearing were determined. The 
joining of relative points in the various bearings gave a 
series of elastic lines for the shaft while running, and these 
lines were represented by steel wires, running through 
holes in boards, representing the place of the bearings. 
Fig. 1 shows the model which was thus produced. It can 
be very clearly seen that a node exists in bearings 3 and 8. 

A remarkable point is that the left-hand curve in Fig. 2, 


t) variations. 





O= Centre of Shaft 
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which represents the movement of the shaft centre in an 
end bearing, shows that not even the combustion forces are 
able to press the shaft down on the bottom of the bearing, 
and that the whirling forces predominate. The shaft did 
not touch the bearing metal at all during this critical 
period. It was suggested at first that mass reactions 
caused this effect, but it was easily proved that this could 
not be the case, and that only whirl could be responsible 
for it. The same condition prevailed in an intermediate 
bearing, Fig. 2, right-hand, where static forces could not 
explain the fact, that the shaft remained “‘ hung up in 
the air’ even when the adjacent cylinder was firing. 

A small-scale model of the shaft was then made, in which 
the masses were represented by excentric discs and the 
impulses were caused magnetically, with a properly 
adjusted timing mechanism. With this apparatus it was 
possible to reproduce the circumstances in the engine 
shaft very closely, and by running it at over-speed (which 
could not be done on the engine itself) the number of 
revolutions at which the vibration was a maximum could 
be determined. It was shown that the service speed was 
rather close to the natural period of the first grade (two 
nodes) which fact had probably caused the rupture of two 
crankshafts after a relatively short time of running, when 
the white metal in the bearings had been destroyed. 

The explanation of this phenomenon is probably as 
follows :—Running in close proximity to the first-grade 
critical, which is set up by the reciprocating masses, the 
shaft is more or less in an unstable condition and offers 
insufficient resistance to the forces, which vary in harmony 





These rather evenly varying forces have a much larger 
effect on the shaft than the more sudden knocks of the 
combustion ; a gentle pressure will close a door that will 
not move under a violent blow. 

The investigation was then extended to shafts which 
did not show any troubles of the kind described, and it 
appeared that the natural bending vibration speeds were 
much further apart from the service speed than in the above 
case. A model was used to investigate how the crank- 
shaft should be altered in order to avoid the bending 
vibration periods, and it was shown that, by the judicious 
fixing of masses on the shaft, great improvements could 
be made in the existing conditions. In many respects 
whirl follows the same rules as torsional vibration, and the 
precautions to be taken against either are identical. 

Returning to our argument, that is, to find for a certain 
case the best arrangement of the cranks and the best 
sequence of firing, it is essential that a certain “ distance ” 
exists between the service speed and the speed at which 
the shaft will whirl. In the case of heavy engines running 
at comparatively high speeds, it seems that only the first 
grade (two node vibration) need be taken into considera- 
tion, but in small high-speed engines the higher grades 
also are appreciable. In order to obtain the suitable 
‘“ distance” the cranks should be so arranged that the 
shape of the elastic deformation of the shaft, caused by 
the mass reactions, differs as much as possible from the 
deformation caused by the whirl. This means that after 
the best sequence with respect to balance has been chosen 
this choice must be submitted to a careful scrutiny to see 
if it will also meet the requirements with respect to whirl 
and it may then be found necessary to make a further 
compromise. 

In a two-stroke engine, or any engine with an odd 
number of cylinders, the firing sequence is, of course, quite 
definite, but in a four-stroke engine, with an even number 
of cylinders, the firing sequence can be so chosen as to 
give the best result with regard to both torsional and 
bending criticals. This necessitates another investiga- 
tion, which may impel us again to make a compromise ; 
at any rate, it will be necessary to estimate the extra super- 
imposed stresses, caused by the two kinds of vibration. 
However, before the firing sequence can be definitely 
determined, some other points require attention. 

In supercharged four-stroke and in two-stroke engines 
the effect of cleaning out and scavenging depends for a 
considerable part on the difference in pressure in the 
induction air main and the exhaust manifold. The pres- 
sure in the former is constant, but in the latter it varies 
periodically. It rises rather suddenly when an exhaust 
valve or port opens and the pressure wave propagates in 
the manifold in both directions. If the top of a wave 
happens to pass the outlet of a cylinder which is having 
its cleaning or scavenging period, this process may be 
seriously impaired. In such case the firing sequence should 
be altered and so arranged as to avoid coincidences of 
this nature. 

A further and more practical point requires to be taken 
into account. Ifthe crankshaft is in halves, with a coupling 
flange in the middle, it may be necessary to uncouple the 
forward half, in case of emergency, so as to enable the ship 
to reach port on the remaining cylinders. In order to get 
under these circumstances as even a couple as possible, 
the firing of these cylinders should be at equal intervals. 
This implies that there should be no two consecutive firings 
on the same half of the shaft. Unfortunately, the preced- 
ing paragraphs have shown how peremptorily the sequence 
may be dictated by other considerations. 

These more or less ‘superficial remarks on multi-crank- 
shafts do not exhaust the subject, as there is another point 
which may in certain extreme cases require careful atten- 
tion and theoretical investigation, in order to prevent 
disappointment in service. 

With the aid of indicator cards and graphs of the mass 
reactions and centrifugal forces, the bearing pressures can 
be computed for the complete cycle. Magnitude and 
direction can be plotted out in a polar diagram, which 
gives valuable information about the stresses to 
expected in the framing and the bearing keeps (see Figs. 3, 
a and 6). The same pressures can also be plotted out for 


A - PRESSURES ON SHAFT 


“Tne Encinesr” 


the crankshaft, and this diagram would, of course, be 
quite identical, though opposed, if the crankshaft stood 
still instead of turning at a uniform rate. However, the 
crankshaft is turning, and this causes quite a different 
distribution of the pressures on the surface of the crank- 
shaft. One may imagine an ideal case, where the pressures 
on the bearing are of constant magnitude and turning at 
constant speed round the bearing surface. With the shaft 
running at that speed, the pressure on the shaft would be 
continuously on the same spot. This is actually the case, 
when only centrifugal forces work on the shaft. In high- 
speed engines where mass reactions and centrifugal forces 





with the natural bending vibration period of the shaft. 












now may have serious consequences with respect to the 
lubrication and to the wear of the shaft. The principal 
necessity for efficient lubrication is, that the oil should not 
be allowed to escape from between the rubbing surfaces 
and that the oil pressure be maintained at the place of 
the highest bearing pressures. In the above case the place of 
the maximum pressure on the bearing changes continually, 
but on the shaft it remains the same. This particular 
region of the shaft is therefore running over various parts 
of the bearing—oil grooves, the joints of the brasses, &e.— 
where the oil pressure cannot be maintained. The oil 
film is broken and wear of both shaft and bearing is the 
result ; a very difficult case to deal with, as brasses of 
main bearings must be split and the oil must be given 
admittance somewhere. Obviously, it would be best to 
admit the oil through the shaft, choosing the point of 
admission in the best position with respect to the rogion” 
of high surface pressure. This solution, however, meets 
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Fic. 4—Diagram of Engine Construction with Tie Bolts. 


with serious difficulties, one of: them being the centrifugal 
forces to be overcome, when the oil is to pass through the 
cranked parts of the shaft. The position may also be 
improved by judiciously counterweighting the shaft, to 
give a constant centrifugal force opposite to the pressures 
on it. However, the extra weight will reduce the natural 
torsional frequency of the shaft and the remedy may be 
worse than the ill. 


CRANK CASING. 
The three main methods of constructing the crank casing 
of a Diesel engine are :— 
(a) With cast iron framing and tie bolts. 
(6) With cast iron framing alone. 
(c) With welded steel framing. 


It is a curious fact that these methods are often used as 
“talking points’ when the merits of a certain make of 








become preponderant, similar conditions may arise. This 


engine are shown to prospective buyers. They are often 
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B- PRESSURES ON BEARING 
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discussed with some passion, but without a thorough 
understanding about what is really happening in the 
structure of a Diesel engine. “‘ Happening” is the right 
word, because it is essential to treat this subject dynamic- 
ally, to consider what happens to the structure under the 
alternating forces of combustion. Diesel engine frames of 
type a usually consist of a bed-plate, cast iron columns, a 
cylinder beam to which the cylinder heads are attached 
(eventually these heads themselves), all bolted together 
with through tie bolts as shown schematically in Fig. 4. 
Let us suppose that the engine has been built up, that 
the tie bolts have been put in, without tightening up the 
nuts, the whole structure being without any erecting 
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stresses, and that the top of the cylinder beam is repre- 
sented by the line A A’ (Fig. 5). When the nuts are screwed 
down the cast iron framing is compressed and the tie bolts 
are stretched, the result being that the top of the beam 
comes down to the line B B’. If the forces are plotted out 
horizontally and the compression (or elongation) vertically, 
and assuming that the stresses remain below the elastic 
limit, the line A P will represent the relation between force 
and compression in the cast iron structure. At the same 
time, the tie bolt is stretched and the line Q P represents 
the same relation for the tie bolt. As the forces in the cast 
iron structure and the tie bolt are bound to be equal, this 
line must go through P. The distance Q B is the actual 





stroke engines with high combustion pressures associated 
with solid injection, it is therefore essential to put in very 
heavy tie bolts. 


CooLinG. 


Having thus dealt with the construction of the Diesel 
engine in general, another point which is always discussed 
when large engines are ordered may now be reviewed. 
This point is the cooling of the engine in general and piston 
cooling in particular. 

For cooling purposes three media are at our disposal— 
sea water, fresh water, and oil, the latter more particularly 


for piston cooling. The first is, of course, available in 
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Case Lf: Cast iron frame without tie bolts. 
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amount of stretch in the bolt; the distance A B repre- 
sents the compression of the cast iron; and A Q the appa- 
rent stretch of the bolt, which can be measured at the top 
of the bolt. 

Everything is thus in perfect equilibrium, until the force 
of combustion F disturbs the peace by partly relieving the 
structure of the compression pressure, causing it to expand. 
The top of the cylinder beam will now be raised to the 
position C C’, the height of the line C C’ being determined 
by a new state of equilibrium of the acting forces in which 
T'S is equal to the force due to the combustion, D R bein 
the horizontal distance between the lines AP and QP. 
The distance between the lines B B’ and C C’ represents 
the vertical movement of the top of the beam during the 
combustion. This is the visible movement, which is 
notable on every engine of considerable height, and which 
gives the impression of a wave motion, when looking along 
the top of the cylinders. 

From Fig. 5 it is easy to draw various inferences, one 
of these being that for a given engine, tightening up of the 
bolts does not lessen the vertical motion. When the nuts 
are hammered further down the triangle TS P simply 
moves downward without changing its shape or size, the 
height f, representing the motion, remaining unchanged. 
When the nuts are not sufficiently hammered down the 
point T eventually comes on the other side of A, which 
means that the cast iron framing will be entirely unstressed 
and that the beam will jump. Now the motion f can only 
be made smaller by changing the slope of the lines A P and 
QP; that means putting more material either in the tie 
bolt or in the cast iron framing o1 in both. Then the angle 
T P'S will be more obtuse, the basis T S remains the same, 
consequently the height f will be less. 

Incidentally it may be remarked that the initial stress 
in the bolts B P is increased to C 8 during the combustion 
and that this is the stress which will determine the size 
of the thread on the bolt. The size of the body of the bolt 
depends upon what motion of the structure is considered 
admissible. 

In an engine framing without tie bolts, the structure is 
without initial stresses, but is under tensile strain during 
the combustion. The elongation which is again propor- 
tional to the force may be represented by the straight 
line A D, the top of the structure will be raised to the line 
D D’, the length D R being equal to T S, that is, the com- 
bustion force. The distance A D represents the motion 
of the top of the structure. 

One of the questions that may now be asked is, Which 
method of constructing gives the smallest weight for a 
given motion of the top? Let us assume that in case a 
the section of the tie bolt is S and of the cast iron 28. 
As the modulus of elasticity of steel is about twice that 
of cast iron, it means that the slope of the lines A P and 
QP is the same. Triangle TS P is isosceles and 

2f 
f=4F tana or tan « =F 


As in the triangle ADR for the cast iron framing, 


tan f § the angle « is about twice the angle f. This 
means that in case b the structifre must have a section that 
is about double the section for case a, or 48. This proves 
that the weight is more in the latter case because the 
total section in the former case is S bolt+2S5S cast iron 

38. However, if steel is used for the structure (case c) 
the same conditions will prevail as regards top motion 
with half the section of the cast iron, or 28. The weights 
of the structure in the cases a, 6, and c are therefore to 
each other as 3 : 4: 2, when the same top motion is allowed. 


Summarising, it may be pointed out that the top motion 
does not depend upon the initial stresses in the structure, 
but solely on the amount of materia] put into it. 


Tn long- 





unlimited quantities, the two others require recooling 
by sea water. As they are used over and over again, they 
are subject to certain alterations and to deterioration. 
No fixed rules can be given for the use of one or the other 
of these cooling media. If proper care is taken to ensure 
that the cooling medium can reach the hottest parts of the 
cylinder head, and if sufficient speed of the liquid is 
obtained, there is little objection to using sea water. 
The cooling surfaces should be easily accessible, and once 
in a while the sediment should be dissolved by filling the 
cooling spaces with a chloric acid solvent. The tempera- 
ture of the sea water at the outlet should not exceed 
120 deg. Fah. The conditions for cooling with sea water 
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FIG. 6—Experiments on 


are, generally speaking, more favourable in four-stroke 
than in two-stroke engines, especially if head and liner are 
directly connected and the joint is immersed. This con- 
struction, however, requires that the piston be removed 
from below. 

In every case where leakage of the piston cooling medium 
into the crank case can take place, oil should be used 
for cooling and not water. Only when complete security 
against such occurrence is given in the design of admission 
and exit of the cooling medium, either sea water or fresh 
watercan be used. It goes without saying the admixture of 
cooling water and lubricating oil in the crank case should be 
avoided by all means, but the converse holds, and 
mixing of lubricating oil and fresh cooling water may also 
have awkward consequences. The oil is emulsified in the 
water, and as such emulsion usually contains oxygen, 
the tanks in contact with the mixture corrode quickly. 
Doping with bichromate of sodium may be beneficial in 
such cases. 

LINER WEAR. 


It may be safely assumed that our hypothetical superin- 
tendent will have a number of other questions to ask, and 
it is practically certain that he will be inquisitive about 
the wear of the cylinder liners, the length of life of cylinder 
heads and the lubricating oil consumption. He will also 
want to know how often the piston rings will have to be 
renewed, and if the clearance of the ri in the grooves 
increases, and, if so, how fast. Incidentally, he will ask 
what matetial the pistons should be made of—cast iron, 
cast steel, or forged steel. 

To give in a general way an opinion about all these 
questions would stress the limits of a paper and would 
make it expand to a book. Fortunately, the title of this 


& Ring of Same Hardness 





Brinell Hardness of Liner 


paper gives freedom to choose any one. Perhaps the 
most important one is liner wear, It has been suggested 
by Mr. Ricardo—and if an authority of Mr. Ricardo’s 
reputation gives an opinion, it is worth while ‘ to sit up 
and take notice ’’—that what we call liner wear is not 
only wear but also erosion. The experience gained with 
chromium-coated liners (chromium being practically 
immune against erosion) seems to corroborate this sugges- 
tion. However, leaving alone the new departure of 
chromium plating, practically the only material at present 
at our disposal for liners and rings is cast iron. It must be 
conceded that the results of the tests with various brands 
of cast iron with surface hardnesses ranging between 
200 and 400 Brinell are rather erratic, and make the 
giving of general rules on the subject a thankless task. 
One thing is certain—that the harder liner may, but will 
not always, give less wear. It seems that the composition 
of the cast iron, and, even more, the relative hardness of 
liner and ring, are of great importance. Should the liner 
be harder than the ring or the ring harder than the liner, 
or are the best results obtained when both are of equal 
hardness ? In order to answer these questions it may be 
of interest to give the results of a series of tests on this 
subject (Fig. 6). It would carry us too far to give a descrip- 
tion of the method of carrying out these tests, and we shall 
have to be content with stating the conclusions : 


(1) The difference in hardness between the fixed and 
the moving part is important, and not the absolute 
hardness of the material. 

(2) If the moving part (the ring) is harder than the 
part at rest (the liner) the wear of the former is more than 
that of the latter. In this case the rings would wear 
more than the liner. If, however, the liner is harder, 
it will wear more than the rings. Generally speaking, 
the harder material wears most. 

(3) The best results are obtained if both materials 
are of about the same hardness, but the wear will be 
less if the hardness of both liner and ring is increased, 
provided that the hardness is due to a closer grain of 
the cast iron and not to hard inclusions. 

(4) The best results are obtained if both materials 
are of identical nature. This is a remarkable fact, as 
the contrary is usually observed with materials other 
than cast iron. 

(5) The finishing of the machining of the liner should 
be finer, the finer the material. A soft cast iron does 
not require the same immaculate finish as the hard cast 
iron. 

(6) Finally, the composition of the cast iron has con 
siderable influence on the rate of wear. Nickel and 
manganese additions have no influence or very little 
influence on the wear. The opposite effect is found with 
chromium and phosphorus additions. The latter 
elements give a higher resistance against wear, almost 
in the same proportion as they increase the hardness of 
the cast iron. Titanium and vanadium appear to have a 
similar effect. 

The tests which gave the above results were taken under 
conditions which, on many points, differ from those occur- 
ring in a Diesel engine cylinder. For one thing, the rubbing 
surfaces were not lubricated, and the wear was therefore 
aggravated. If well lubricated, the wear on these surfaces 
would probably have been negligible, and it is likely 
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that, barring erosion, the wear of the liners in a Diesel 
engine would be exceedingly small if lubrication were 
perfect. This means that the system of lubrication is of 
the utmost importance, and that the least wear will be 
found, irrespective of material, where the lubrication is 
least impeded by the influences of heat and the qualities 
of the fuel. If the lubricating oil could only reach and 
keep its properties at the top of the liner where the wear 
principally occurs, there might be no worry about wear at 
all, unless wear is not just the result of the rubbing of two 
surfaces on each other, but something else quite different 
as well. Future experiences and investigations should 
give an answer to this query. 








AppitTions TO YoRK Rartway Musrum —The first 
4-4-2 *‘ Atlantic ” engine to be employed in this country 
has been added to the Railway Museum at York It was 
designed and built for the Great Northern Railway by 
Mr. H. A. Ivatt in 1898 and numbered ‘990°’ As in 
the original American design, the outside cylinders drove 
the second pair of coupled wheels. With connecting-rods 
10ft. long the cylinders were 18j}in. diameter by 24in. 
stroke, and the driving wheels were 6ft. 74in. diameter. 
The boiler had a working pressure of 175 lb. per square 
inch, and was 14ft. 83in. long, the back at the smoke-box 
end heing recessed so that the tube length was 13ft. 
These engines were the forerunners of the later 
** Atlantics ’’ with much larger boilers. Another addition 
to the Museum is the first electric tube coach used on the 





City and South London Railway. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Our Steel Trade with India. 

India is an important market for iron and steel, 
and the Survey of the Import Trade of India from April Ist 
to September 30th, 1937—the first six months of the 
Indian fiscal year—shows that the imports of iron and 
steel and manufactures thereof increased from Rs. 1,07 
lakhs to Rs. 1,95 lakhs. The imports of bars into India 
during that period trebled in value and doubled in quan- 
tity when compared with the corresponding six months 
of 1936, from 16,000 tons, valued at Rs. 194 lakhs, to 32,000 
tons, valued at Rs. 574 lakhs. Of this total, Great Britain’s 
share advanced from 7554 tons to 11,927 tons, whilst 
shipments from France rose from 1736 tons to 4551 tons, 
and from Belgium to 6814 tons from 3722 tons. There 
was an increase in the imports of beams, channels, pillars, 
girders, and bridge work from 11,792 tons, valued at 
Rs. 14} lakhs, to 13,322 tons, valued at Rs. 18} lakhs. 
The British secured 70 per cent. of this trade, the ship- 
ments increasing from 7421 tons to 9423 tons. German 
imports rose from 1638 tons to 1862 tons and Belgian from 
1092 tons to 1300 tons. Imports from France, however, 
declined to 438 tons from 1493 tons. The import trade in 
galvanised sheets advanced from 29,401 tons, valued at 
Rs. 48} lakhs, to 35,578 tons, Rs. 78} lakhs. Of this 
quantity, Great Britain sent 23,770 tons, compared with 
15,405 tons in the corresponding period of 1936. Ship- 
ments from Japan increased in value, but receded slightly 
in tonnage from 7392 tons to 7221 tons, whilst arrivals 
from Belgium fell from 5865 tons to 4228 tons. The quan- 
tities of steel sheets and plates which were imported fell 
from 14,372 tons, valued at Rs. 18} lakhs, to 12,216 tons, 
Rs. 224 lakhs. Great Britain enjoyed almost a monopoly 
of this trade and her shipments rose from 9109 tons to 
10,379 tons ; whilst supplies from Belgium dropped from 
3720 tons to 751 tons. There was an increase of about 
35 per cent. in the value of the imports of boilers, which 
rose from Rs. 40}lakhs to Rs. 54$lakhs. Practically the 
whole of this trade is in the hands of British suppliers and 
the shipments increased from Rs. 38-1 lakhs to Ks. 47 
lakhs. The Indian imports of mining machinery fell 
heavily from Rs. 37} lakhs to Ks. 5} lakhs, Great Britain’s 
share declining from Rs. 11} lakhs to Rs. 2 lakhs and that 
of the United States from Rs. 124 lakhs to Ks. 3} lakhs. 
The valuable Belgian trade in this machinery entirely dis- 
appeared. There was also a drop in the trade in sugar 
machinery, which declined from Rs. 52-1 lakhs to Rs. 34} 
lakhs. Great Britain, however, maintained the great pro- 
portion of this trade and imports reached Rs. 27} lakhs. 
There was a small increase in the importations of cotton 
machinery from Rs. 102} lakhs to Rs. 112} lakhs, and 
imports of spinning and weaving machinery also rose slightly. 


The Pig Iron Market. 


Consumers’ requirements in all departments of 


the market are being adequately met, and if there is any 
stringency it is in the case of special quality pig iron, 
which is used principally by the motor trades and some 
branches of the engineering industries. The situation so 
far as ordinary foundry iron is concerned is rather on the 
easy side and in the Middlesbrough district it is possible 
now to obtain parcels for near delivery for the first time 
for many months. This is partly accounted for by the 
quantities of Midland and foreign iron which are coming 
into the district as the result of purchases by consumers 
who were obliged to seek other sources of supply owing to 
the tightness of the Cleveland foundry iron market a 
month or two agu. Under these circumstances some con- 


sumers are not anxious to take long delayed deliveries of 


Cleveland. This position, however, should soon be rectified. 
as these purchases are being worked off; and since the 
British makers’ rebate scheme was instituted last Nov- 
ember there have been practically no fresh transactions 
in Continental foundry. In the Midlands consumers are 
inclined to adopt a cautious attitude towards forward 
contracts, most of them having placed orders for delivery 
over the first half of the year. Consumers now have stocks 
in hand, although they are not heavy, and the producers 
are slowly accumulating reserves. The Midland light 
castings trade is not taking the quantities that it was 
expected would be required in the latter part of January, 
and the demand from the motor industry, also, has not 
revived to the extent anticipated. Business in foundry 
pig iron in Scotland has been confined almost entirely to 
supplementary parcels for near delivery. Most users are 
well covered and there is a steady flow of pig iron from the 
furnaces to the consuming industries. Fair quantities of 
foreign foundry iron continue to arrive, but this is against 
old contracts and the end of these imports is in sight, as 
the rebate scheme checked fresh business some time ago. 
The steel works in all districts are taking heavy tonnages 
of hematite and the production seems to be on a scale 
sufficient to meet all requirements. Most of the important 
users have covered their needs for the first half of the 
year, and although prices for this description are stabilised 
until December 31st there seems little inclination to buy 
for delivery in the second half. Export business in 
hematite has become much quieter, and strong competition 
from foreign makers is met with in most markets. 


Scotland and the North. 


The Scottish iron and steel trades are maintaining 
a high rate of production, and although here and there 
some slackening in the demand is noticeable, the general 
features of the market are as encouraging as during 1937. 
The steel works are operating at capacity and there seems 
little likelihood of any decline for some months to come. 
The engineering industries also are busy and some of the 
firms have two years’ full work in hand. The absence of 
orders for merchant shipping on the Clyde is attracting 
some attention, but the work on ships now building is 
absorbing large quantities of steel. The outlet for struc- 
tural steel shows no signs of diminishing, and most of the 
firms in the constructional branch of the engineering 
industry are employed on big contracts, many of them in 





connection with the rearmament programme. The call 
for steel for ordinary commercial purposes, also, is well 
maintained, although supplies are easier as a result of 
larger outputs and steadier working at the re-rolling mills. 
The increase in the production of British billets and the 
larger importation of foreign semis has entirely altered the 
situation so far as the supply of raw material to this section 
of the market is concerned. The increase in the quantities 
of billets available is partly due to the lessened demand for 
sheet bars, which has enabled plant to be put on to the 
production of the former description. It has been decided 
that the British Iron and Steel Federation will not take 
up its option on a large tonnage of sheet bars which could 
have been exercised in January. The position of the sheet 
trade at the moment is not satisfactory, largely because of 
the failure of the export demand to improve. The home 
trade is moderately good, but a considerable proportion of 
the production normally goes to overseas buyers, and the 
lassitude which has overtaken this branch of the market 
has resulted in reduced outputs. In the Lancashire market 
there is a noticeable absence of new business, principally 
because buyers have contracted for their supplies for a 
long time to come. Specifications continue to reach the 
works with regularity and a heavy tonnage of steel is 
passing into consumption. The demand for plates is still 
in excess of the supply, as, in addition to the demand from 
the shipyards, the locomotive, tank, and boilermakers 
are all busily occupied. The lighter branches of the trade 
generally are busy and considerable quantities of bars for 
bright drawing purposes are being used. 


Current Business. 


©. Hind (South Bank), Ltd., metal merchants and 
manufacturers, are installing an aluminium furnace at 
their works at South Bank-on-Tees, which, it is claimed, 
will be the largest in Europe. The Eston Sheet and 
Galvanising Works has been recently taken over by this 
company. A site has been provisionally acquired by the 
British Oxygen Company, Ltd., at Annat, near Fort 
William, for its proposed carbide factcry. A tug, 80ft. 
long, has been ordered by the British Tanker Company, 
Ltd., from Clelands (Successors), Ltd, Willington Quay- 
on-Tyne. An order from the South African Railways and 
Harbours Board for rails and fish-plates to the value of 
£104,000 has been received by Dorman, Long and Co., 
Ltd., Middlesbrough. Power to work for iron ore on 1200 
acres between Whitehaven and Workington has been 
obtained by the Beckermet Mining Company, Ltd., of 
Beckermet, Cumberland. An announcement has been 
made that the Locomotive Manufacturers’ Association is 
acquiring the goodwill and assets of the locomotive business 
of Nasmyth, Wilson and Co., Ltd. The Association is a 
private concern representing all the British locomotive 
manufacturers. Ferro-Alloys and Metals, Ltd., of Surrey- 
street, Glossop, specialists in ferro-alloys, are to extend 
their works. A company has been formed, styled Irish 
Steels, Ltd., to operate works at Haulbowline, Co. Cork, 
which will comprise open-hearth furnaces, a bar and billet 
mill, sheet mills, tin-plate mills, and a merchant bar mill. 
The works will cater for the Irish Free State market. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Pretoria, Union Tender 
and Supplies Board: supply and delivery of quantities 
of Dutch draw tongs, knuckle draw tongs, ratchet with 
hook, 5ft. steel sweep rods, and draw vices with ratchets 
and keys (Pretoria, March 3rd); South African Railways 
and Harbours Administration: five separate contracts 
for the supply and delivery of motor vehicles ranging from 
5 tons to 10-12 tons for passengers and goods (April 4th 
and llth); three separate contracts for the supply and 
delivery of a number of light and heavy industrial tractors 
and tractors of the mechanical horse type (South Africa, 
April 11th); Egyptian Ministry of Public Works, Main 
Drainage Department: supply and erection of sewage 
plant; closing date extended from February 2nd to 
March 2nd; Great Indian Peninsular Railway Administra- 
tion: Supply and delivery of five superheated and coal 
burning locomotive boilers, Y.S8.I. type for Y/4 type 
engines (India, March 2nd); New Zealand Public Works 
Department: Supply of one 10-ton electric dockside crane 
(Wellington, March 15th). 


Copper and Tin. 


The electrolytic copper market fails to show any 
material improvement, although it was generally anti- 
cipated at the end of 1937 that the demand would broaden 
in January. The American position seems to be the key 
to the depression, and the reluctance of consumers in that 
country to commit themselves on any scale seems un- 
diminished. This week the American producers have 
taken the course which the market on this side felt it 
would have been wiser to adopt some time ago, and have 
reduced their price to 10 c. for both primary and customs 
copper. It remains to be seen whether the cut will be 
sufficient to stimulate the interest of the consuming indus- 
tries. It is unfortunate, however, that the statistics for 
December were so discouraging, and as it is now suggested 
that the January figures will also be unfavourable, buyers 
have some excuse for adopting a conservative policy. 
Whilst the market remains in this condition it is surpris- 
ing that prompt metal is not easily obtainable. So much 
is this the case that recently American producers are 
credited with having re-bought metal on the London 
market which they had previously sold, in order to supply 
an important order for immediate delivery to Japan. 
For the past few weeks the most important sales have been 
to foreign Governments, particularly to Russia and Japan, 
although now and again European Governments have also 
been in the market. The standard copper market has 
been in a rather depressed condition of late, and although 
at times there has been a fair amount of buying, this has 
been easily met, and it looks now as though there was a 
fair-sized bear account open.... Rather uninteresting 
conditions have ruled in the tin market. The failure of 
buyers in America to show an interest in the metal has 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


are delivered f.o.t. Export quotations are 
be found on the next page. 


been largely responsible for the easy tone which has pre- 
vailed over the greater part of the week. The consuming 
trades, both in America and in this country as well as on 
the Continent, appear to be buying only for their imme- 
diate requirements and to be carefully watching the 
position in the market. The general view is that supplies 
for the next month or two will be on a considerable scale, 
and as a consequence buyers are inclined to act cautiously. 
Recently 500 tons of Straits tin arrived, and a further 
500 tons is on the way, although the demand for this 
brand is not as a rule particularly important in this 
country. Whilst it is expected that the statistics at the 
end of the month will show an increase in the visible 
supply, the original estimates have been revised, and it is 
not now anticipated that the increase will exceed 1000 tons. 
According to the Statistical Bulletin of the International 
Tin Research and Development Council, preliminary 
figures for last December indicate that the world produc- 
tion in that month reached the unprecedented total of 
26,000 tons, making the output for the year about 206,000 
tons. This compares with 180,000 tons in 1936 and 
exceeds the previous record in 1929 by 7 per cent. 


Lead and Spelter. 


Although at times interest has been shown in the 
lead market, the general tone this week has been lethargic. 
Whilst the rate of consumption seems to be well main- 
tained, consumers appear disinclined for the time being 
to do more than cover from hand to mouth. There is, 
however, a substantial request for lead products, and this 
indicates that a revival in business in the raw metal 
should soon make itself felt. The pipe and sheet makers 
are well occupied and have a considerable tonnage of 
orders in hand, whilst the battery makers are also con- 
suming good quantities of lead. Probably the best outlet 
for the time being is provided by the cable makers, who 
seem likely to be busy for many weeks to come. The 
demand for lead on the Continent has been well maintained, 
but in the United States the position fails to show any 
real improvement. Altogether the undertone of this 
market would appear sound, but outside influences have 
not been altogether favourable. The United States 
statistics for December show that at the end of that 
month the stocks there amounted to 129,131 tons, com- 
pared with 113,573 tons at the end of November. Pro- 
duction during December reached 49,581 tons, against 
49,796 tons in the previous month. The world produc- 
tion for December, including Spain, is estimated at 
165,665 tons, compared with 172,049 tons in November. 
The total world output of refined lead in 1937 was 
1,889,793 tons, and in the United States 533,215 tons. . . . 
Whilst dull conditions have continued to rule in the 
spelter market, it has shown rather more powers of 
resistance to depressing influences than other non-ferrous 
metals. Probably this is because values had fallen 
sufficiently to make it the cheapest of the non-ferrous 
metals, and with most of the adverse circumstances 
already discounted, speculators have been inclined to pay 
some attention to the metal. Consumption is maintained 
at a fair rate, although some of the principal industries 
using spelter are not taking the same quantities as in the 
early autumn. The galvanising industry, which is one of the 
principal consumers, remains quiet, and this is naturally 
reflected in the spelter market. In America rather steady 
conditions have ruled, and it is said that the producing 
interests have a considerable tonnage of orders on their 
books. The strong demand for high-grade spelter which 
characterised this market only a short time ago appears to 
have subsided in the United States. An important business, 
however, has been transacted with Japan and Russia. 
Prompt parcels of this description still command a premium. 


Non-ferrous Metal Average Prices. 


The persistent irregularity of the non-ferrous 
metal markets is shown by the official average quotations 
of the London Metal Exchange for January. A rise in 
copper and lead is disclosed, whilst the average prices of 
tin and spelter are lower than in December. The average 
for cash copper for January improved to the extent of 
£1 8s. 10d. over the December figure and for three months 
was £1 8s. 5d. higher. The average for electrolytic copper 
was £1 5s. 8d. better than in December, and for wire bars 
£1 ls. 5d. higher, whilst for best selected the average 
rose by £1 3s. lld. The unstable condition of the tin 
market was reflected in a drop in the average for the 
month of £6 16s. 6d. for cash metal and £5 17s. 6d. for 
three months, compared with the December figures. 
In the case of lead, however, the quotation for shipment 
during the current month improved in January by 4s. 7d. 
compared with December, the average for shipment in 
the third following month being 5s. 2d. and the mean 
4s. 1ld. higher. The average quotation for spelter for 
shipment during the current month was 5s. 7d. lower in 
January than in December. For shipment in the third 
following month the average was 5s. ld. lower, the mean 
being 5s. 4d. down. The following are the official average 
quotations for January :— 





STanDaRD CopPER ... Cash (mean) ... £41 8 64 
3 months (mean) £41 12 8} 
Settlement £41 8 8% 
ELEcTROLYTIC CoPpPER (mean) £45 16 Of 
ELEecTROLYTIC WirRE Bars £46 4 46 
Best SELECTED CopPrER (mean) sa £45 12 6 
SranDarp TIN... Cash (mean) ... £183 15 74 
3 months (mean) £184 1 8 
Settlement £183 15 88 
( For shipment the current month : £16 2 8% 
| For shipment the third following 
LEAD< month de) Sle AAS tek dee £16 5 O28 
Mean £16 3 104; 
(Settlement ... ... ... . ts ‘ £16 2 83 
( For shipment the current month ... £14 19 104 
| For shipment the third following 
Srecter+ month £15 3 53 
Mean £15 1 8 
Settlement £15 0 0 








150 


THE -ENGINEER 


Frs. 


4, 1938 








Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
t Export prices are for Empire Markets ; 


from associated British Steelmakers. 


PIG IRON. 


Home. 
Foundry home prices except for Scotland less rebate of 5/-. 


(D/d Teesside Area.) 


Export. 


N.E. Coast— £ os. d. £ sd. 
Hematite Mixed Nos. ... 612 6. - 
” GE cack ance AN cat ose as fee 
Cleveland— 
No. 1 SA? .G-.. ‘ 6 2 6 
No. 3G.M.B.. BO» @ «x... 6 0 0 
No. @ Bowsary: 510 0 519 0 
Basic 5 0 0 
MIDLANDS 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry... 5 11 0... 
* » Forge SinGioOrs. si ‘cs 
Basic 5 0 Oto £5 5 0 
Northampton 
Foundry No. 3 & 8 6 
a ; 5 5 6 
Derbyshire— 
No. 3 Foundry 5 11 O 
Forge 5 8s 8 


ScoTLAND- 


Hematite, f.o.t. furnaces 613 0 
No. 1 Foundry, ditto ... 6 0 6 
No. 3 Foundry, ditto . 518 0 
Basic, d/d ap 8 5 76 
N.W. Coast- | 613 0 dd Glasgow 
Hematite Mixed Nos. 618 6 Sheffield 
7 4 6 Birmingham 


MANUFACTURED IRON. 


Home. Export. 
Lancs AND YORKS se 4. £ 3s. d. 
Crown Bars 13 5 0 
Best Bars tan we Seek VU 
MIDLANDS— 
Crown Bars ... wi, §.2 
Marked Bars (Staffs) SBS Ox 
No. 3 Quality et"... BREEN 
No. 4 Quality <2) ie oe ® 
ScoTLanp— 
ee: ee a ee 13 5 0 
ee ee ah eae sR ME Dea 13 15 0 
N.E. Coast— 
CTEM, 46, 500 wen OW, fae - is ‘Ss 6 
Best Bars PR enh 13 15 0 
Double Best Bars ev ak. B® we ee 
NoRTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q..... ... 13 17 6... 
STEEL. 
*Home. +Export. 
LONDON AND THE SouTH— £s. d. S is a. 
NE ons ce tone ee ee 10 12 6 
ies. oss tes. see” cee ee sere ce 11 12° 6 
apc ial I Ni ER ag: Sa, ose 10 12 6 
Channels... ... bce Sa 10 17 6 
Rounds, in. he ae a oe 1112 6 
= under 3in. ea ee od 1118 0 
Fiete, under Gin. «.:.).< JD .0, 6%... .. 1115 0 
Plates, jin. (basis) ... 11 13 0 ui = 8 
a oO. Beers ll & 0 
US sec ces arora ee eet cee 11 10 0 
ai 2 aes .- 12 8 0 1115 0 
Un. fin. to andl ry 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 O 
Boiler Plates, jin... ... 12 3 0. 12 2 0 
NortH-East Coast— 2 ed. £ se. a: 
ED ens. ace, cos. seen ED ce 10 12 6 
is. os wes, eee, ete Mee 1110 0 
RO | a me 10 12 6 
SS ere Oe ae 10 17 6 
Rounds, 3in.andup ... 12 0 6... 11 12 6 
re under Zin. ... 11 18 0*... 1115 0 
Plates, jin. (basis) ... 11 8 0.. ll 0 0 
° 3 ie ses” Hoe SO 2 ll 5 0 
DORs. ae cee 1110 0 
2 frin. .. a oe 1115 0 
Un. in. to pa ‘jeu. 
6 lb. per sq. ft. (8-G.)... 12 10 0... ... 12 10 0 
Boiler Plates, jin.... Sf ee 12 20 
MIDLANDS, AND LEEDS aND DIstTRICcCT— 
£ es. d. £ s. d. 
Rete ce ee ee ee 10 12 6 
TE hao inie sas so. ee 11 12 6 
Joists... . sis “weet TE ae 10 12 6 
Channels... ... »- ox A 10 17 6 
Rounds, in, ans i 2,48 8 @:.. 1112 6 
ie under 3in. rien RD ee 1115 0 
Flats, 5in.andunder ... 11 18 0* 1115 0 
Plates, jin. (basis) ... 11 10 6 li ‘=. @ 
fein. 11 15 6 ll 5 0 
tin. ae 0 'S 1110 0 
; itt. 103s SR 1115 O 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin.... ... 12 0 6 12 2 6 








STEEL (continued). 


*Home. tExport. 
GLascow aNnpD DistRICT £ ed. bi “ee 
TION ai i is, : heb? 933" ERO Seles 1012 6 
NE eee > ee ee 11 123. 6 
Met i o4 azexiac: «arth cByihewntt ue 10 12 6 
Channels... Seatece Bopha. 10 17 6 
Rounds, 3in.andup ... ll 0 6... ... hI 6 
- winkbee Bley. 2B ES Oe 2: 1115 0 
Flats, 5in. and under ... 11 18 0%... ... 1115 0 
Plates, jin. (basis) ... 11 8 0... ... re. "Ss 
and Wikaals ca, cits RT Gees b useh ll 5 0 
»» ees ot a eee 11 10 0 
ee RHIRY asa 11153 hebPraB. Gov ve 1115 0 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 O...  ... 12 10 0 
Boiler Plates, fin. er RT: PS, 12 2 6 
SourH Waters AREA 8. ty ©... he 
Angles ... ... . ah Ot 10 12 6 
RSs. 6 nets cnet he.- 11,12. 6 
Solter sh ici: = cee SR 16 a3; 10 12 6 
Channelats. aac oR Baht; 10 17 6 
Rounds, Sin. daa’ age LR DB. L's 11 12 6 
” under 3in. ae ee. Ue... 1115 0 
Flats, 5in. and under ... 11 18 0*. 11 15 0 
Plates, #in. (basis) 11 10 6 ll 0 0 
a eee 1L 15 6 11 5 6 
qin. ... P RB: 0 @ crane 1110 0 
MED ko ost A 1115 0 
Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 2 6 
IRELAND—F.0.Q. BRLFast. Rest or [RELAND. 
Crvae sds £0.) \di 
Angles ... . SUSE SRE AG eit? Oe 1l 8 0 
es” ce eck o) ASE CRBS” See 12 8 0 
Joists SPORE ery: a! ihe 1, ep 11 15 6 
Channels... .. Se ae Ree 11 13 0 
Rounds, 3in. main rene Se yee 12 8 0 
* under 3in.* ... 10 16 0... : 10 16 O 
Plates, jin. (basis) ... 1113 0... ... 11 15 6 
vt, SMe ee ees |. Lk ee 12 0 6 
as’ ee eae rs. 12 5 6 
* fein. ... : con) a eee N. 12 10 0 
Un. in. to fin. eon a5 a 12 5 6 
* Rounds and Flats tested quality ; U ntested 9 /— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. a” aa, £ a. @. 
11-G. to 12-G., d/d 1415 0 eO.b. te 20° 3 
13-G., d/d nae . 2 8... tm tn 40 3 
14-G. to 20-G., dja ee) es .f.o.b, 13 15 0 
21-G. to 24-G.,d/d ... 1515 0... ...f£.0.b. 14 0 0 


25-G. and 26-G.,d/d ... 1610 0 ..f.o.b. 1415 0 
South Africa, 24-G., Basis £15 0s., sins 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s. d. 
4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots o, Mahe Fat 2. (BLT bok 
Under 2 tons af 20 2 6 
Export : India, £19 15s. c. it; South Africa, £17 15s. f.0.b., 
plus 3 p.c. invoice value; Rhodesia, £18 5s. f.o.b.; 
Irish Free State, £18 10s. f.0.q.; General, £16 15s. f.o.b. 
24-G Basis for all Gauges. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. Se: &. 
Soft (up to 0-25% C.), untested 717 6 
o ” tested 8 7 6 
Basic (0: 33% to 0-41% C.) ney 812 6 
» Medium (0-42 to 0-60% C.) ... 9 2 6 
» Hard (0-61% to 0-85% C.) 912 6 
me »  (0-86% to 0-99% C.) 10 2 6 
© » (over 0-99% C.) a 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
te eth volt’ eae 9:36 
FERRO ALLOYS. 
Tungsten Metal Powder .-6/1} per Ib. (nominal) 
Ferro Tungsten . 6/- per Ib. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
Fa F 6 p.c. to 8 p.c. .. £24 0 0 7/6 
pt oe 8 p.c. to 10 p.c. ... £24 0 0 7/6 
2 a Max. 2 p.c. carbon £36 0 0 11/- 
‘a ‘ »  Ilp.c.carbon ... £38 5 0 1l/- 
én am » 0-50p.c.carbon £41 0 0 12/-- 
or » carbon-free . 1/-per lb, 
Metallic Chromium ... . 2/5 per lb. 


. £18 15 0 home 
- £12 0 Oscale 5/- p.u. 


Ferro Manganese (loose), 76 pc. 
Silicon, 45 p.c. to 50 p.c. 


” 


rh, 4 QS pai ... £17. 0 Oscale 6/- p.u. 
» Vanadium ... 14/- per lb. 
» Molybdenum ... . 4/9 per Ib.; 5/— forward 


. 9d. per Ib. 
... £185 to £190 per ton. 
. 8/6 to 8/9 per lb. 


Titanium Gidaam tee)”. 
Nickel (per ton) 
Cobalt Lon re 





* Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices,‘February 2nd.) 


Coprprer— 
Cash 


Three months ... 
Electrolytic 


Best Selected “ato d/d Bir- 


mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) ... 


»  Brazed (basis) 


Brass-—— 


TIN 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


»  Brazed... 


Cash ... 
Three Months .. 


SPELTER— 


Cash ... 
Three Months 


Leap— 


Cash ... 
Three Months 


Aluminium Ingots (British) 


£39 16 
£40 1 
£44 5 


£44 
£75 
Home. 
124d. 
124d. 


£36 


Home. 
113d. 
134d. 


. £182 0 0 
. £182 5 0 


3to £39 17 6 
3to £40 2 
0 to £44 15 


o 


10 0 
0 0 
Export. 
124d. 
124d. 


10 0 


Export. 
1]}d. 
13}d. 


to£l82 5 U 
to £182 15 0 


£14 15 Oto £1417 6 


£14 18 9 


to £15 1 3 


£1515 Oto £15 16 3 


£15 18 9 


to £16 0 0 


£100 to £105 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 
(f.0.b. Grangemouth)— 


Navigation Unscreened 
Hamilton Ell 
Splints 


AYRSHIRE— 


(f.0.b. Ports)—-Steam 


FIFEsHIRE— 
(f.0.b. Methil or Burntisland)— 


Prime Steam . ; 
Unscreened etigntion. 


LoTHIANS— 
(f.0.b. Leith)—Hartley Prime... 


Secondary Steam ... 


ENGLAND. 


Sours Yor«sHike, Hott— 


B.8.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 
» Second... 
» Best Small 
Unscreened 


DurHamM— 


Best Gas... 
Foundry Coke 


SHEFFIELD— 


CarpirrF— 


Best Hand-picked Branch ... 
South Yorkshire 
Seconds ... 


Steam Coals : 


Best Admiralty Large ... 
Best Seconds ... aes Fe 
Best Dry Large 
Ordinaries... 

Bunker Smalls 

Cargo Smalls... 

Dry Nuts PhS 
Foundry Coke 

Furnace Coke 

Patent Fuel 


SwaNnsEA— 
Anthracite Coals : 


Best Large ... . ; 
Machine-made Cobbles 
Nuts 

Beans 

Peas : 

Rubbly Chie; 


Steam Coals : 


Large Ordinary 


Inland. 
28/-to 29/6 


... 25/6 to 27/6 
. 22/-to 24/- 


SOUTH WALES. 


FUEL OIL. 


Inland consumption: contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil 


Export. 
21/ 
23/ 
25]- 


20/ 


19/6 to 20/- 
20/- to 21 /- 


19/— to 20/- 
18/6 


22/6 to 23/- 
20/6 to 21/- 


19/- to 20/- 
18/6 to 19/- 
18/6 to 19/- 
18/- to 19/- 


22/ 
38/- to 47/6 


26 /- 
25/- 
25/- 
25/- 
19/— to 19/6 
18/- to 19/6 
27/- to 28/- 
47/6 to 60/- 
42/6 to 43/- 
26/- 


38/— to 41/- 
41/- to 61/- 
40/— to 50/- 
33/- to 36/7 
26/- to 29/6 
15/- to 16/- 


20/- to 25/- 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Labour Charter. 


IMMEDIATELY after the constitution of his new 
Cabinet, Monsieur Chautemps resumed negotiations with 
labour and employers’ organisations for the creation of a 
permanent legal convention by presenting to them six 
draft Bills which are to be incorporated in a labour charter 
offering guarantees to both employers and the men and 
putting an end, it-is hoped definitely, to the labour and 
social agitations that have disturbed the country since 
the signing of the Matignon convention in June, 1936. 
Monsieur Chautemps pleads that it is a work of social 
peace, which must be brought about immediately if the 
country is to extricate itself from its present serious 
difficulties. No one desires that peace more earnestly 
than employers and, certainly, the majority of workers 
who have learnt what the agitation has cost them during 
the past twenty months. There is little doubt that the 
Bills will constitute the basis of an agreement, because they 
offer the only way out of a situation which was inextricable 
and dangerous so long as the Government was unable to 
enforce an observance of the Matignon convention and 
collective contracts. The convention was interpreted by 
labour unions in a manner that gave to it an entirely 
revolutionary character. The idea of the labour charter is 
to bring relations between employers and the men within 
the operation of the law, which will provide penalties for 
infractions of a disciplinary code. The charter is based 
upon the Matignon convention, which gave to labour the 
advantages it now enjoys, and there is no question of 
suppressing them, but the charter deprives labour unions 
of their assumed right to dictate terms to employers and 
enforee them by illegal forms of strikes. Employers 
retain authority in their works and factories, but it ‘is a 
controlled authority, and the law is always present in the 
form of factory inspectors with wide powers, local and 
departmental committees and tribunals, the Prefects of 
Departments, Conseils des Prud’hommes, and, above them 
all, the Conseil d’Etat. These legal authorities existed 
before, and some were created to carry into effect decrees 
that were promulgated to give a more definite character 
to relations between employers and their men. They are 
now to be consolidated into one legal system that is 
intended to ensure industrial discipline. 


A Difficult Compromise. 


The new Bills are an attempt to reach a com- 
promise which will satisfy employers and the unions, 
represented more particularly by the C.G.T. and the 
Employers’ Confederation, and, like most compromises, 
the Bills do not meet with the approval of either of them. 
The C.G.T. finds itself threatened with a loss of its 
monopoly and a check to the further Socialist plans of 
labour control and a rigid wages’ sliding scale, among 
other reforms. The Employers’ Confederation fears that 
the complications involved in the industrial organisation 
will add still further to production costs, which have been 
advancing with every new attempt to bring employers 
and the labour uniops into line. It affirms that the 
charter will not solve the problem of reduced costs and 
increased production, which is of paramount importance 
and should be dealt with before any attempt is made to 
introduce a complicated legal system that will entail 
additional work on the admimistrative side of industry. 
It necessarily involves interminable formalities. Besides 
the leading labour and employers’ organisations all other 
interests will be consulted, so that the draft charter may 
undergo many changes before it takes final shape. 
Employers affirm that their object is to secure such changes 
in the Bills as will allow of a more ready adaptation of the 
new labour condjtions to an increased and cheaper pro- 
duction, for without this all other efforts to bring about a 
settlement will be in vain. Monsieur Jouhaux has stated 
that workers will not allow any of the principles of the 
C.G.T. to be set aside. Unless the two parties are con- 
vinced that the charter offers the only solution in the 
present crisis the consultations with them are not likely 
to proceed smoothly. If it is found impossible to reach an 
understanding between employers and the unions within 
a reasonable time limit the Bills will be introduced into 
the Chamber of Deputies with such amendments as may 
be deemed necessary. 


Industrial Control. 


Whatever changes are made in the Bills they will 
necessarily preserve the main lines upon which they are 
based. As examples, all enterprises engaged on public 
works must apply to labour exchanges for men, who will 
be supplied in the order in which their names appear on 
the lists, and as these exchanges will be under control 
they will escape the influence of the C.G.T. or the unions, 
so that there can be no interference with the liberty of 
men to work whether they belong to particular unions or 
not. Private firms are not obliged to resort to labour 
exchanges for hands, and in such cases they must have 
exchange offices in their own works, which also will be 
under control. This apparently leaves the way open for a 
selection of suitable men. Notification of the dismissal 
of men for lack of work or for other reasons must be made 
to the labour exchange two weeks beforehand. Strikes 
will only be authorised when a secret vote shows a majority 
of workers in favour of them, and penalties will be inflicted 
on those who interfere with workers by means of occupa- 
tion strikes, picketing, threats, or otherwise. The ques- 
tion of shop delegates or stewards, which has been the 
cause of considerable agitation and trouble, is settled by 
strict definition of the delegates’ duties. 

This incomplete summary of the main lines of the Bills 
indicates that the labour charter has the merit of putting 
up a barrier against extremist agitation. It may not be an 
agreeable method of dealing with the situation, for the 
charter leaves employers with a sense of losing their liberty 
with a controlled authority, and the formalities and 
complications involved in complying with the law are not 
compatible with industrial freedom. Monsieur Chautemps 
praises the new measure as a modern labour charter that 
will set an example to other countries, but it is remarked 
that the only real modern charter is that which governs 
labour in Great Britain. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





TRANSFORMERS AND CONVERTERS. 


476,923. June 28th, 1937.—ELecrric TRANSFORMERS, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

The five-limbed core arrangement of a transformer is modified 
in that it comprises means for suppressing a flux of the third 
harmonic in the main limbs. In carrying the invention into 
effect, the known expedient of providing auxiliary windings 
connected in delta on the main limbs may be employed, or 
auxiliary windings may be so fitted and connected on the end 
limbs so that they prevent the development of limb fluxes of the 
third harmonic, yet do not disturb the natural derivation of the 
flux of the fundamental wave. According to a further modifica- 
tion, a combination of auxiliary windings can be provided upon 
the yoke sections of the core construction. In the accompanying 
drawings, the fluxes of the fundamental harmonics are denoted 
by arrows and letters F, each with a corresponding index, the 
references 7a, 7b, 7c, 7d designating the auxiliary windings on 


N°476,923 
Fig! 












the yokes. In Fig. | the limbs are provided with a closed delta 
winding 8a, 8b, 8c. Alternatively, the end limbs, as shown in 
Fig. 2, can be equipped with auxiliary windings 9a and 9b 
for damping the third flux harmonics. These windings are 
wound in the same sense and are reversely connected, so that 
the electromotive forces produced by the third harmonic add 
up, whereas the electromotive forces caused by the fundamental 
wave cancel out. If, in the constructional examples of Figs. 1 
and 2, the number of turns of 7b and 7c are, for example, equal 
to w, then those of 7a and 7d are equal to w/2. In the embodi- 
ment shown in Fig. 3, in order to save material, the windings 
7 and 9 are combined with one another, in which case the wind- 
ings 7a, 7b, 7c, 7d are all constructed with the same number of 
turns w. The combined auxiliary windings—connected on to 
the windings 76 and 7c—of the outer yoke sections 7a and 7d 
are connected in parallel in respect of one another. The yoke 
winding is then constituted by two closed delta windings 7a, 76, 
7c, and 7b, 7c, 7d, in which ¥ (F3,;+F,.+F:3) complies with 
the required flux condition.—December 17th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


476,601. June 12th, 1936.—A Guipe TUBE FoR SUPPORTING 
THE Stock Bar IN TuRNING LatHeEs, Standard Telephones 
and Cables, Ltd., V. King and F. C. Cole, Connaught House, 
63, Aldwych, London, W.C.2. 

This invention relates to guide tubes for supporting the stock 
bar in turning lathes and like machine tools, and has for its 
object to provide an improved 
guide tube of the type provided 
with means for reducing noise 
caused by the rapidly rotating 
stock bar in the tube and also 
for reducing wear on the stock 
bar. The guide tube comprises 
a metal casing which is pro- 
vided with a tightly fitting 
wooden lining, which is prefer- 
ably made in two longitudinal 
sections for simplicity and cheap- 
ness of manufacture. Preferably 
the lining is made of Michigan 
hard rock maple, which has 
been found very satisfactory in 
practice, and, according to a 
feature of the invention, the 
wooden lining is impregnated 
with a suitable lubricant, such as 
hot tallow, which causes the lin- 
ing to swell in the metal casing 
and provide a tight fit therein. 
The wooden lining is made in 
two longitudinal portions of 
semi-circular cross section on a 
wood-working moulding spindle. 
The abutting edges of the 
longitudinal portions may be 
grooved and provided with key 
strips to ensure proper positioning of the two portions. In 
the case of guide tubes provided with a weight feed where it 
is necessary to traverse the feed member through an axial slot in 
the guide tube, the wooden lining may be correspondingly 
slotted and properly positioned (see Fig. 2) by turning over the 
edges of the metal casing along the slot.—December 13th, 1937. 
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476,651. June 13th, 1936.—Vices, R. H. Hutchinson, Belle- 
grove West, Newcastle-on-Tyne. 

This viee is stated to be specially convenient for holding large 

round objects. For this reason the jaws are offset from the 





slide, as can be seen in the plan view, and are provided with 
swivelling V grips. An important feature is the extension of 
the body, as shown at A, to give support to the sliding jaw 
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when it is well extended. The screw and nut are provided with 
a release action for quick rough adjustment.—December 13th, 
1937. 


476,302. June 3rd, 1936.— 
Cuucks, R. Forkardt, per- N°476,302 
sonally responsible partner C= 
of Paul Forkardt Kom- N 
manditgesellschaft, late of 
50-52, Pempelforterstrasse, 















now of 19-25, Grabeustrasse, NIN 
both in Dusseldorf, Ger- A ah 
many. i BE a 
This invention is concerned i! eo 


with the clamping of workpieces 
on to the tables of milling 
machines, and such like services. 
Within the thickness of the 
table, or bolted on below it, there 
are provided cylinders A A with 
plungers BB. These cylinders By 
are connected up with a supply A 
of oil under pressure through a 
manually operated valve (not 
shown). The plungers are used 
to actuate such devices as those 
shown in Figs. 2 and 3 to hold 
workpieces C or D. The body 
of the device is bolted down on 
to the machine table by means of the usual T slots and bolts. 
December 3rd, 1937. 
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TRAMWAYS AND RAILWAYS. 


476,929. June 15th, 1936——Prime Mover Etectric TRacTION 
INsTALLaTIons, Sir W. G. Armstrong, Whitworth and Co., 
(Engineers), Ltd., and D. J. Watkins, J. H. Abbink-Spaink, 
and D. C. Plyer, Scotswood Works, Newcastle-upon-Tyne. 

The invention consists in a prime mover electric traction 
installation comprising in combination a generator having a 
self-exciter field and a separately excited field (and with or 
without a decompounding winding), a series wound traction 
motor normally in permanent electrical connection with the 
armature of the generator, means for interrupting the current 
from the auxiliary supply to the separately excited field in 
order to reduce to zero the current normally supplied to the 
motor from the generator, these means also acting to reverse 
the polarity of the separately excited field, and an overload 
circuit breather in the circuit connecting the motor and generator 
armature. Referring to the drawing, G represents a generator 
driven by a prime mover (not shown) and M a traction motor 
having a series field winding M F. The armature of the gene- 
rator G is electrically connected to the series motor M by main 
leads A and B respectively, the lead A being connected to the 
negative pole of the generator, whilst the lead B is connected 
to the positive pole and is taken to one contact of a reversing 
switch RS. The generator G has a self-excited shunt field 
winding S E F, a decompounding winding D, and a further field 
ad 


N°476,929 




















a 
RS 


winding S E P, which is separately excited by means of a battery 
B A. When excited by a battery, one end of the winding 8 E P 
is connected to the negative pole of the battery and to the lead 
B, the other end of the winding being connected to the movable 
arm C, of a single-pole, double-throw switch C. The positive 
pole of the battery is connected to a fixed contact C, with which 
the movable arm C, is adapted to make contact and a further 
contact C, is electricaliy connected to the negative pole of the 
generator armature. I¢ will be clear that with the switch arm 
C, in contact with the contact C, the separately excited field 
winding S E P is excited by current flow from the battery B A, 
and that end of the winding which is connected to the arm C, 
is positive with — to that end of the winding connected to 
the positive pole of the generator armature. The arrangement 
is such that in this condition the generator being driven by the 
prime mover will supply current to the traction motor in accord- 
ance with the excitation produced by the self-excited, separately 
excited, and decompounding field windings. When it is no 
longer required to supply current to the traction motor M, the 
switch arm C, is moved so as to make contact with contact C;, 
thus interrupting the current from the auxiliary supply to the 
separately excited field winding, and reversing the polarity of 
that winding, so that it will be energised in the opposite direc- 
tion. This reduces the generator flux whereby the current from 
the generator to the motor is reduced to zero.—December 15th, 
1937. 
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METALLURGY. 


476,930. March 16th, 1936.—A New ALUMINIUM ALLoy, 
Bradbury, Cranfield, 141, Warwick-avenue, Derby. 
This invention is for a new aluminium alloy for forging 
purposes. The alloy is composed from the following elements 
n the proportions given. 


7. F. 


Per cent. 


Copper ... 0-20 to 5-5 
Zine I ee OR ere 2 
Magnesium ©...) 4.5) sex. yes ee 5 60.8-0 
Iron 0-02 to 3-0 
Silicon ... 0-05 to 3-0 
Balance Aluminium 


The alloy need not, but may also contain : 
Per cent. 


Nickel,wp $0 > i5-— 6 ES ea eee 
Manganese, up to pee 
Peeeoney wn tO. ws ow Os 
Cobalt, up to pieenueak “355°. S35, 4 sees Oe 
Titanium, upto... oust Sher, Se 


= general purposes these elements will not exceed a total of 

5 per cent., but for such purposes where a hard-wearing surface 
is required, such as for cylinder liners, one or more should be 
present about or over the mean percentage. Normally, man- 
ganese would not be present above 0-38 per cent., but if either 
magnesium is present above 2-5 per cent. or copper above 
2-5 per cent., manganese may be present up to a maximum of 
2-0 per cent. The combined content of copper and zinc should 
not exceed 9-75 per cent., and preferably not exceed 7-5 per 
cent. Other elements, namely, chromium, silver, molybdenum, 
beryllium, tin, tungsten, vanadium, boron, zirconium, cerium, 
thorium, and lithium, may be present up to a total of 2-0 per 
cent. in all. Other elements, hke cadmium, calcium, bismuth, 
arsenic, and sodium, which may be present in the metals or 
alloys used in the manufacture should not exceed a total of 
0-5 per cent. in all. The alloy may be heat treated. The pre- 
ferred form of heat treatment is to soak the part at 460 deg. to 
480 deg. Cent. for half an hour and quench in water, to temper 
at 130 deg. to 140 d g. Cent. for ten to twenty hours, and to 
cool in air or quench in water. After quenching from 470 deg. 
Cent. and tempering at 140 deg. Cent. for ten hours, the following 
physical tests were obtained (bars machined to 0-564in. dia- 
meter) :-— 


Tons per sq. in. 
ods 7-0 


Maximum stress 37 
Yield point : 32-0 
Elongation, per cent. 15-0 
Reduction in area, per cent. 25-9 
Brinell hardness : 180 
Specific gravity 2-81 


The hot strength of the alloy is very y largely i influenced by the 
percentage of zine present.—December 16th, 1937. 


MISCELLANEOUS. 


476,203. October 28th, 
Glacier Metal Company, 
Middlesex, and J. Bate. 

Strip lengths of blank material for subsequent folding to form 
the halves of bearing brasses are formed by first creasing a strip 


1936.—Journat BeEarines, The 
Ltd., 368, Ealing-road, Alperton, 


N°476.203 





of brass or other metal, as shown in Fig. 1. The resultant 
trough is then filled with molten white metal (see Fig. 2), and 
when it has solidified the extreme edges are sheared off (Fig. 3). 
The strip can then be cut off into appropriate wy and bent 
into semi-circles to form bearings.—December 3rd, 1937 


476,984. March 5th, 1937.—A Process For Paostcmme 
LupricaTiInc Ors, INSULATING Ors, aNpD SIMILAR 
Viscous O1ts, N. V. de Bataafsche Petroleum Maatschappij, 
30, Carel van Bylandtlaan, The Hague, Holland. 

This invention relates to a process for manufacturing lubri- 
cating oils, insulating oils, and similar viscous oils with greater 
oxidation stability than the initial synthetic hydrocarbon oils 
used in their production. It has been found that by adding 
certain substances of an aromatic character, separated off 
from mineral oils boiling above about 300 deg. Cent., or frac- 
tions thereof, to synthetic hydrocarbon oils of high molecular 
weight obtained by polymerisation or condensation of un- 
saturated or aromatic hydrocarbons or mixtures thereof, oils 
are obtained with a greater oxidation stability than the initial 
synthetic hydrocarbon oils. The stabilising substances of 
aromatic character used according to the invention, which have 
a structure that has not yet been fully explained, impart a 
greater oxidation stability to hydrocarbon oils obtained by 
polymerisation or condensation of unsaturated or aromatic 
hydrocarbons, and used as lubricating oil, insulating oils, and 
similar viscous oils, than do the known anti-oxidants, whilst, 
moreover, they are cheaper. The stabilising substances added 
to synthetic hydrocarbon oils according to this invention are 
extracts of natural mineral oils boiling above about 300 deg. 
Cent. or fractions thereof, e.g., lubricating oil fractions, obtained 
with the aid of selective solvents for constituents other than 
paraffins, such as liquid SO,, nitro-benzene, furfural, and cresol, 
which extracts have been refined by subjecting them to selec- 
tive hydrogenation. The refining treatment removes the 
olefines and the sulphur, nitrogen, and oxygen compounds, or 
renders them innocuous, it having, in fact, been found to be 
essential that the presence of these compounds in the products 
to be added to the synthetic hydrocarbon oils should be avoided. 
The selective hydrogenation treatment preferably consists in a 
treatment of the extracts with hydrogen under elevated pres- 
sure and at temperatures of about 400 deg. Cent. in the presence 
of a hydrogenation catalyst, preferably one which is immune 
against sulphur poisoning. such as a molybdenum catalyst.— 
December 20th, 1937 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

, . —_—_ 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 
ENGINEERS : METER AND INSTRUMENT 
‘*“ An Objective Noise Meter,” 
” H. R. Harbottle. 


Inst. oF ELECTRICAL 
SECTION,—Savoy-place, W.C.2. 
Dr. A. H. Davis ; “ The Circuit Noise Meter, 
7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1.— 
** Indestructible Glass,”” H. G. Wice. 7.30 p.m. 

Norrs-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Sunderland Technical College, Sunderland. ‘* Marine Practice, 





Diesel v. Steam.” 7.15 p.m. 
Monpay, Fes. 7TH. 
Braprorp Trcunicat Soc.—Technical College, Bradford. 
** Coal and how it is Mined,”’ H. Moss. 7.30 p.m. 
CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. ‘Redevelopment Schemes Under the Housing Act, 


1936,” L. H. Keay. 6.30 p.m. 
Soc. or ENGINEERS.—Geological Soc., Burlington House, 
W.1. Presidential Address, H. Bentham. 6 p.m. 
Tugspay, Fes. 8ru. 
FaraDpay House Oxup Strupents’ Assoc.—Hotel 
Central, Wharncliffe Rooms. Annual dance. 8 p.m. 


IntumiInaTinG ENGINEERING Soc.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Discussion on the Final Report 


Great 


of the M.O.T. Committee on Street Lighting. 7 p.m. 
Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘An Experimental Investigation of the 


Effect of Bridge Piers and Other Obstructions on the Tidal 
Levels in an Estuary,”’ Professor A. H. Gibson. 6 p.m. 

Inst. oF Crivit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘ Exten- 
sion of Quay on River Tyne East of the Ouse Burn,” J. R. d’O. 
Lees. 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.——39, 
Elmbank-crescent, Glasgow. ‘* Turbo-compression for High 
Pressures,” W. J. Kearton. 

Inst. oF Metats: Nortu-East Coast Locat Section.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Paper on ‘* Wire Drawing.” 

Ixsr. or Metats: Swansea Locat Section.—Y.M.C.A., 
Swansea. ‘Industrial Furnaces,” J. Fallon. 6.30 p.m. 


WEDNESDAY, FEB. 97TH. 
Digset Eneine Users Assoc.—Annual dinner at Connaught 
Rooms. 


MANCHESTER Assoc. OF ENGINEERS.—College of Technology, 


Sackville-street, Manchester. ‘‘ Crystallography and _ the 
Engineer.” 7.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Ordinary 
meeting. ‘“‘ The Origin of Oil in Relation to the Formation of 
Coal,” John Roberts. 8.15 p.m. 

TuHursDAy, Fes. 10th. 

DresEt ENGINE Users Assoc.—Caxton Hall, S.W.1. ‘* Super- 
charging,” L.H. Pomeroy, Jnr. 5 p.m. 

Giascow UNIversity ENGINEERING Soc.—Glasgow Uni- 
versity Laboratories. ‘‘ The Autogyro,” Dr. J. A. J. Bennett. 
7.30 p.m. 


Inst. or Civit ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham. Vernon-Harcourt Lecture on ‘‘ Estuary Channels 
and Embankments,” Brysson Cunningham. 6 p.m. 

Inst. or Crvit ENGINEERS: BRISTOL aNnD District Assoc.— 
Royal Hotel, College Green, Bristol. ‘‘ Moving Bridges, with 

J. 


Particular Reference to Bascule Bridges,” B. Bennett. 
5 p.m. 
Inst. oF Crvm ENGINEERS: YORKSHIRE Assoc.-—Hotel 


‘Experiments in Stress Distribution in 


Metropole, Leeds. 
R. H. Evans and I. G. Moore. 


Reinforced Concrete Arches,” 
7.30 p.m. 

Inst. or ELECTRICAL ENGINEERS. 
lane, W.1. Annual dinner. 

Inst. oF MECHANICAL ENGINEERS : 
Merchant Venturers’ Technical College, Bristol. 
Engine and After,’’ Dr. F. W. Lanchester. 7 p.m. 

Inst. oF Mertats.—Society of Motor Manufacturers and 
Traders, Ltd., 83, Pall Mall, S.W.1. ‘‘ Age Hardening,” Maria 
L. V. Gayler. 7.30 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Cleveland Scientific and Technical Inst., Corporation- road, 
Middlesbrough. ‘‘ Welded Pressure Vessels,” Dr. H. Harris. 
7.30 p.m. 


Grosvenor House, Park- 


WESTERN BRANCH.— 
“The Gas 


Fripay, Fes. 1itru. 

CHEMICAL ENGINEERING GrovuP.—-Burlington House, Picca- 
dilly, W.1. ‘‘ Diatomaceous Silica as Applied to Filtration 
Problems,” F.G. Salmon. 8 p.m. 

Inst. oF MECHANICAL ENGINEERS.-—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ The Application of Conveyors in Industry,” 
N. V. Kipping. 

Inst. or Merats: SHEFFIELD Loca Section.—Non-ferrous 
Section of Applied Science Department of the University, St. 
George’s-square, Sheffield ‘*“Large Non-ferrous Castings,” 
J.E, Hewson. 7.30 p.m. 

Inst. oF SaniTaRy EnGINEERS.—Caxton Hall, S.W.1. 
‘* Structural Precautions and Shelter Protection in Air Raids,” 
Colonel W. Garforth. 6.30 p.m. 

Norru-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘* Shipbuilding Practice 
Abroad,” Dr. J. Montgomerie. 6 p.m. 


Saturpay, Fes. 12ru. 
STEPHENSON Locomotive Soc: MiIpLANDs-NORTHERN.—4, 
Bury Old-road, Manchester, 8. ‘John Ramsbottom and His 
Locomotives,” F.C. Hambleton. 6.30 p.m. 


Monpay, Fes. 14ru. 

Enornzers’ GERMAN CrroLe.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. “Der Hafner Tragschrauber ” 
(The Hafner Gyroplane), Herr R. Hafner. 6 p.m. 

Inst. or Crvin ENGINEERS: NORTHERN IRELAND Asso0.— 
Queen’s University, Belfast. ‘‘ Examples of Sewage Disposal 
into River and Sea in Northern Ireland,” G. M. Taylor. 6.15 p.m. 

Inst. of Merats: Scorrish Locat Srcrion—lInst. of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Some Notes on Aluminium Alloys in Road Trans- 

rt,” G. Mortimer. Joint meeting with the Inst. of Automobile 

Ingineers, Scottish Centre. 7.30 p.m. 





Locomotive Soc.—King’s Cross Station, 
“* Men and Engines,” H, E. Freckleton, L.N.E.R. 


STEPHENSON 
London, N.1. 
6.30 p.m. 

Turspay, Fes. 15ra. 

Inst. oF Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ The Deformation and Fracture of Metals,” 
H. J. Gough and W. A. Wood. 6 p.m. 

Inst, oF CiviL ENGINEERS: NEWCASTLE-UPON-TYNE AND 
Distrricr Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ Sewage 
Disposal,” J. W. Shiell. 7.30 p.m. 

Iron AND Street Inst. anD LINCOLNSHIRE Tron AND STEEL 
Inst.-Modern School, Cole-street, Scunthorpe. “ Hot Metal 
a ice in Five Shops on the North-East Coast,’ W. Geary. 

7.30 p.m. 

WeEDNEspDay, Fes. l6rH. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. Special Problems of the Quantity Surveyor Outside 
London,” T. Cuthbertson Hill; “ Pitfalls in the Path of the 
Quantity Surveyor,” B. C. Coffin. 8 p.m. 

Inst. or Crvit ENGINEERS : Assoc oF LONDON STUDENTS. 
Great George-street, Westminster, S.W.1. ‘* Long-span Suspen- 
sion Bridges,” Prof. C. E. Inglis. 6.15 p.m. 

Inst. oF Civ. ENGINEERS: MANCHESTER AND District 
Assoc.—Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. ‘The Planning and Organisation 
of Building Works,” T. P. Bennett. 6.45 p.m. 

Inst. oF Civit ENGINEERS: NEWCASTLE-ON-TYNE AND 
Districr Assoc.—Stockton-on-Tees Co-operative Society's 
Café, Wellington-street, Stockton-on-Tees. ‘‘ The Design of 
Engineering Structures in relation to their Appearance,’’ J. G. 
Jefferson. 7 p.m. 

Taurspay, Fes. 177u. 

RatLway CLus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4, Annual general meeting. Railways and Law,’ 
K. Brown. 7.30 p.m. 

Fripay, Fes. 187TH. 
inst. oF CHEMICAL ENGINEERS.—Hotel Victoria, Cumberland- 


avenue, W.C.2. Annual corporate meeting, 11 a.m.; annual 
dinner, 7.30 p.m. 

Inst. OF MeoHanivaL ENGINEERS.—Storey’'s-gate, S.W.1. 
Annual general meeting. “The Development of Single-bucket 
Excavators,” W. Savage. 5.30 p.m. 


BrrmMincHaM Looat Srsction.—Jarmes 
Birmingham, ‘ Water-cooled Moulds,” 


Inst. OF METALs : 
Watt Memorial Inst., 


Karl Scherzer. 7 p.m. 
SaTuRDAY, Fes. 197H. 
STEPHENSON LocomoTivE Soc: NEwcastLE AREA. 


Y.M.C.A., Newcastle-upon-Tyne. A Railway Ciné Show, W. B. 


Greenfield. 6.30 p.m. 
Turspay, Psp. 22np. 

Civit ENGINEERS.—-Great George-street, West 
minster, 8S.W.1. *‘‘ The Galloway Hydro-electric epg ae 
with special reference to the Constructional Works,’’ William 
Hudson and J. K. Hunter; “The Galloway Hydro-electric 
Development, with special reference to the Mechanical and 
Electrical Plant,’’ William Hawthorne and F. H. Williams ; 
and ** The Galloway Hydro-electric Development, with special 
reference to the Interconnection with the Grid,’’ R. W. Mountain. 
6 p.m. 

Inst. oF Crvi ENGINEERs : 


INST. OF 


Sourn WaLes aND MonMouTH- 


sHIRE Assoc.—-The Engineers’ Inst., Park-place, Cardiff. 
“The Boulder Dam.” 6.30 p.m. 
INsT. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 


Elmbank-crescent, Glasgow. ‘‘Some Factors Affecting the 
Yield Point in Mild Steel,”’ Prof. G. Cook. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. N. St. George Curwen, of Papcastle, Cockermouth, 
has joined the board of the Workington Iron and Steel Company, 
Ltd. 

Mr. E. Morriss Exviiot has been appointed sales engineer 
for Scotland and the North-East Coast by E. H. Jones (Machine 
Tools), Ltd. Mr. Elliot’s address is 61, Gretna-road, Newcastle - 

n-Tyne, 5. 

Arrvac, Ltd., ventilator manufacturers, have removed from 
Darlington to larger works at Abbeydale-road, Wembley, 
Middlesex, with sales offices and showroom at 22, Newman- 
street, London, W.1. 

THe Brush Exvecrricat ENGINEERING Company, Ltd., 
Loughborough, informs us that Mosseri Curiel and Co., Ltd., 
Emad-E]-Din-street, Cairo, Egypt, have been appointed its 
agents to cover Egypt, Anglo-Egyptian Sudan, Palestine, and 
Traq. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements ‘of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue L.M.S. Ramway has placed an order with the Metro- 
politan Cammell Carriage and Wagon Company, Ltd., Birming- 
ham, for 150 four-wheeled vans for the conveyance of motor cars. 


Murex WELDING Processss, Ltd., have recently completed 
an order for the British Admiralty for eight 50-875-kW, ten- 
operator, self-contained motor generator sets. The generators 
are of the compound wound type, output 925 amperes at 55 volts, 
falling to 50 volts on open circuit. 


Tue GeneraL Errctric Company, Ltd., has received an 
order to supply an automatic telephone exchange serving 3600 
subscribers at Haifa, Palestine. The plans provide for an 
ultimate extension to 8000 lines. This installation will replace a 
manual exchange supplied by the G.E.C. several years ago. In 
addition to the automatic equipment, a manual switchboard will 
be installed, at which sixteen operators will give trunk calls on 
demand. 








LAUNCHES AND TRIAL TRIPS. 


Intnpa, steamship; built by William Gray and Co., Ltd.. 


to the order of British India Steam Navigation Com , Ltd; 
dimensions, length 442ft. 10in., breadth 57ft. 6in., ‘depth 
34ft. 6in, Engines, triple-expansion, in conjunction with 


Bauer-Wach reaction turbine ; 
trial trip, January 24th. 

City or Karacui, steamship; built by Barclay Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 
length 455ft., breadth 59ft., depth 34ft., 9840 tons deadweight. 
Engines, impulse reacticn steam turbine ; trial trip, January 
28th. 


pressure 250 Ib. per square inch ; 





